
PEER REVIEW HISTORY 

BMJ Open publishes all reviews undertaken for accepted manuscripts. Reviewers are asked to 

complete a checklist review form (http://bmjopen.bmj.com/site/about/resources/checklist.pdf) and 

are provided with free text boxes to elaborate on their assessment. These free text comments are 

reproduced below.   

 

ARTICLE DETAILS 

TITLE (PROVISIONAL) Estimation of perinatal mortality rate for institutional births in 

Rajasthan state, India, using capture-recapture technique 

AUTHORS Mony, Prem; Varghese, Beena; Thomas, Tinku 

 

VERSION 1 - REVIEW 

REVIEWER Siddalingappa Hugar 
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India 
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GENERAL COMMENTS a different approach in analysing the hospital data has been used 
which could be repeated in other places too.   

 

REVIEWER Sabu Padmadas 
University of Southampton  
United Kingdom 

REVIEW RETURNED 19-Nov-2014 

 

GENERAL COMMENTS  
This is an interesting application of capture-recapture method to 
estimate perinatal mortality. The misclassification of early neonatal 
deaths as stillbirths is a critical issue. Although this is widely 
discussed, there is no systematic attempt to derive reliable 
estimates of perinatal mortality rates especially in India where infant 
mortality remains a major public health challenge, even more critical 
across large poor states including Rajasthan. The paper is overall 
nicely written with a critical appraisal of the methods used. The 
paper has potential for publication in BMJ Open, subject to a number 
of methodological clarifications and revision.  
 
1. It is not clear on why/how ANMs keep track of stillbirths and early 
neonatal deaths and how this is handled differently to other registers 
(labour room/postnatal ward and newborn care registers). Given the 
unusually high case load and management challenges, what is the 
logic of keeping separate different registers within a health system? 
On the other hand, follow-up measures are weak in the study 
settings and how do we ensure that the ANMs monitor and record 
ENDs (or deaths during 1-6 days) outside the health system?  
 
2. The study claims that phone tracking yielded higher number of 
ENDs than routine government records. This suggests that the 
government registers do not follow-up or record deaths beyond 
hospital setting. Is that correct?  

 on M
ay 16, 2023 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2014-005966 on 17 M

arch 2015. D
ow

nloaded from
 

http://bmjopen.bmj.com/site/about/resources/checklist.pdf
http://bmjopen.bmj.com/


 
3. I am little sceptical about the efficiency of tracking the status of 
live births via phones. What are the possible biases in 
reporting/tracking birth status over phone? How do you ensure that 
the information provided is accurate and corresponds to other 
sources?  
 
4. The authors say that multiple register sources were collapsed into 
a simpler 2- or 3- register method. What is the level of overlap of 
event counts across these systems?  
 
5. The assumption that there is no dependency between sources 
(passive and active) could be challenged in the study context. The 
authors could consider log linear analysis to model dependence 
between sources, with relevant explanatory variables.  
 
6. Are there variances in estimates between or across the 12 
facilities? How do these compare to other 9 facilities in terms of 
delivery outcomes?  
 
7. The paper does not clearly explain how the additional information 
such as birthweight, gestational age was handled in the analysis.  
 
8. Page 6: study setting: it might be useful to present the information 
on a table than as a text 

 

VERSION 1 – AUTHOR RESPONSE 

Reviewer Name dr siddalingappa Hugar  

Institution and Country JSS Medical College Mysore  

India  

Please state any competing interests or state ‘None declared’: none declared  

 

a different approach in analysing the hospital data has been used which could be repeated in other 

places too.  

We agree with the reviewer that this methodology needs to be repeated in other settings to test the 

validity and generalizability of our approach. The PNMR estimate will depend, on the type of hospitals 

selected, characteristics of mothers/fetuses/newborns, level of sophistication of healthcare facilities 

and also the level of overlap between the different sources of data, among others.  

 

Reviewer Name Sabu Padmadas  

Institution and Country University of Southampton  

United Kingdom  

Please state any competing interests or state ‘None declared’: None declared  

 

This is an interesting application of capture-recapture method to estimate perinatal mortality. The 

misclassification of early neonatal deaths as stillbirths is a critical issue. Although this is widely 

discussed, there is no systematic attempt to derive reliable estimates of perinatal mortality rates 

especially in India where infant mortality remains a major public health challenge, even more critical 

across large poor states including Rajasthan. The paper is overall nicely written with a critical 

appraisal of the methods used. The paper has potential for publication in BMJ Open, subject to a 

number of methodological clarifications and revision.  

 

1. It is not clear on why/how ANMs keep track of stillbirths and early neonatal deaths and how this is 

handled differently to other registers (labour room/postnatal ward and newborn care registers). Given 
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the unusually high case load and management challenges, what is the logic of keeping separate 

different registers within a health system? On the other hand, follow-up measures are weak in the 

study settings and how do we ensure that the ANMs monitor and record ENDs (or deaths during 1-6 

days) outside the health system?  

Sources of information --  

1. Births  

a. Births are recorded in the labour room (LR) or the operation theatre (OT) registers, with most 

occurring in the former [pg #6, methods section - data collection systems, lines 5-6]  

2. Deaths  

a. In the hospital  

i. Deaths are potentially recorded in 3 different sources: labour room (LR), postnatal ward (PNW) and 

the newborn care (NC) unit registers. [pg #7, 1st para, lines 5-6]  

b. In the community  

i. Information on deaths collected by the ANMs were collated into Monthly Death Registers (MDR) [pg 

#7, 1st para, line 7].  

 

Handling of data --  

In these set of hospitals included in our study, newborn babies were reportedly transferred 

immediately to the newborn care (NC) when found sick in the postnatal ward, and therefore there 

were no deaths reported in the PNW. Hence we termed the resultant combination of deaths as a 

simple system of ‘2-register’ (LR+NC) method [pg #8, Analysis section, 2nd para, line 1].  

 

When the additional community-based reporting system was included for consideration of deaths, we 

termed it the 3-register (LR+NC+MDR) method [pg #8, Analysis section, 2nd para, line 2].  

 

We agree with the reviewer that several of these hospitals were often overburdened in terms of the 

number of deliveries vis-à-vis the number of staff present. Hence, we noted that in all hospitals 

documentation regarding mothers/fetuses/newborns in the registers was kept to a bare minimum. 

Further, there were no separate PNW registers in these hospitals, with babies who may have died in 

these locations being likely captured in the NC registers. Further, in some hospitals, births in 

operation theatres were being included in the LR registers.  

 

2. The study claims that phone tracking yielded higher number of ENDs than routine government 

records. This suggests that the government registers do not follow-up or record deaths beyond 

hospital setting. Is that correct?  

We would like to point out that phone-tracking yielded only a slightly higher (2% relative or 1% 

absolute) estimate of PNMR than the combination of 3 government registers (LR+NC+MDR) [Table 

2:- 32.6/1000 vs 31.9/1000] → This is possible because a proportion of women move from their 

(husbands’) homes to their mothers’ homes for delivery, especially for the first/second deliveries, and 

then relocate back to their husband’s homes after a few months (Bang et al, 2001; Mony et al, 2011). 

Hence, the ANMs who keep track of their antenatal care may not get to know of the delivery and birth 

outcome details immediately (even though it may possibly be recorded in a different village in the 

neighbouring district with no possibility of immediate linkage). The ANM may get to know the outcome 

only after several months when the woman moves back [pg 12, discussion section, para 2, lines 6-7].  

However for our phone-tracking study, the ANM had to actively seek out the information from the 

family and inform us. This was evidenced by the fact that in all such instances when we contacted the 

ANMs over the phone, they asked for time to meet with the family to enquire about the current status 

of the (possibly non-resident) baby. And then usually after a day or two, there was a repeat phone-

conversation with the ANM to obtain the updated information.  

 

3. I am little sceptical about the efficiency of tracking the status of live births via phones. What are the 

possible biases in reporting/tracking birth status over phone? How do you ensure that the information 
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provided is accurate and corresponds to other sources?  

The reviewer highlights an important issue of bias in phone-call based public health research. We 

consider two major different forms of bias applicable here and offer explanations (Delgado-Rodriguez 

M & Llorca J, 2004):  

a) Selection bias – this is very relevant because phone ownership is linked to socioeconomic status  

• But in our study this would not be an issue because we didn’t seek out phone numbers of families 

(who may or may not have phone connections), but instead we telephoned all the health workers 

(ANMs) for finding out the outcomes at the end of week 1.  

• But there is still the issue of not being able to reach out to the entire sample as intended; we were 

only able to obtain information on 68% (7450/11020). Further, there was differential success in 

contacting, with those being born in rural areas being tracked better (CHCs = 78%) compared to 

those born in urban areas (DHs = 61%) due to poor documentation of address in the latter which was 

not under our control [acknowledged in the methods section, pg #7, 2nd para, lines 7-9]. Difficulty in 

tracing via phones usually means harder-to-reach families with possibly higher mortality experience. 

So at best, our estimate of PNMR is likely an under-estimate; the true rates are possibly higher than 

what we estimated.  

b) Reporting bias – there are likely three different biases in the identification of medical conditions by 

families: recognition bias, recall bias and reporting bias. However, in our study, the outcome (alive or 

died) was not likely to have been misclassified due to recognition or recall bias. But to overcome the 

potential problem of misclassification of outcome by wrong reporting by the ANM, we employed a 

validation sub-study [pg #8, para 2]. In all instances of early neonatal deaths reported by the ANMs, 

we made an additional phone call directly to the village ASHA (Accredited Social Health Activist) 

volunteer to verify the current status of the baby. This was done because the ASHA is usually one per 

village (population ~ 1000) while the ANM supervises a population of about 5000. We were thus able 

to infer that there was no misclassification by the ANM in the phone-tracking method  

 

4. The authors say that multiple register sources were collapsed into a simpler 2- or 3- register 

method. What is the level of overlap of event counts across these systems?  

Arriving at the 2-register method and 3-register is explained in point 1 above.  

 

Regarding the issue of overlap →  

In the 2-register method: They are mutually exclusive registers with no overlap because in the 

hospital, a baby dying in the LR was not captured in the newborn care unit and vice-versa.  

In the 3-register method: we ensured that while looking through the MDRs, we only included those 

babies that had died outside of hospital settings because those that died in hospital were already 

captured in the NC registers. Hence ‘double-counting’ was avoided through meticulous search by 

looking at a combination of key variables such as mother’s and father’s names, date of birth, sex of 

baby, place of birth, address and place of death.  

 

5. The assumption that there is no dependency between sources (passive and active) could be 

challenged in the study context. The authors could consider log linear analysis to model dependence 

between sources, with relevant explanatory variables.  

We thank the reviewer for directing us to consider this important source of error.  

Separate log-linear models were constructed with main effects of different sources alone and different 

combinations of 2-way interactions (Bohning 2010). The 3-way interaction was not valid for this data. 

The model with the interaction of phone-tracking and NC gave the best fitting model, indicating that 

the sources were not completely independent. There is a possibility of positive dependence between 

the newborn care unit register and phone-tracking methods and thereby an under-estimation of ENDs 

(Bierrenbach 2009).  

This has now been included in the methods section [pg #9, para 2] as well as in the results section 

[pg #11, para 2] and discussion section [pg #14, para 1].  
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6. Are there variances in estimates between or across the 12 facilities? How do these compare to 

other 9 facilities in terms of delivery outcomes?  

The standard error of the proportion of reported neonatal deaths were comparable between the sites 

that had extended follow-up versus the sites that did not have extended follow-up. The standard 

errors by the three methods are as follows:  

 

Type of follow-up facilities Method Proportion of neonatal mortality among SE of proportion  

9-facilities Phone tracking 0.77 0.079  

12-facilities -- do -- 0.78 0.088  

9-facilities NC 0.47 0.093  

12-facilities -- do -- 0.61 0.089  

9-facilities MDR 0.10 0.056  

12-facilities -- do -- 0.04 0.043  

 

7. The paper does not clearly explain how the additional information such as birthweight, gestational 

age was handled in the analysis.  

For the calculation of PNMR, as per definition we included births weighing >1000 gms and born after 

28 weeks GA.  

We also identified serious lacunae in the quality of data capture for these two variables. However, 

since it was not within the scope of this manuscript, we didn’t highlight them except to mention the key 

issues and their implications in the discussion section [pg #13, 2nd para, lines 8-11]. More detailed 

information about the distributions of these two variables that is not included in the manuscript is 

given below.  

 

Birth weight  

Range of weights recorded for the newborns (stillbirths and livebirths) was from 1.00 to 4.50 kgs. 

However, there was marked digit preference noted in the birth weights (eg. 2.00, 2.25, 2.5, 2.75, 3.00, 

3.5 kgs) suggesting excessive rounding-off of measured weights.  

 

Gestational age distribution  

The values of gestational age were documented only in ‘weeks’ when it should actually be 

documented in ‘weeks + days’ for woman coming to the labour room.  

We also studied the distribution of gestational ages by means of box-and-whisker plots. A box-and-

whisker plot shows the median value (as central horizontal line), surrounded by box (showing 25th 

centile on each side) and ending with whiskers (horizontal lines on either side of the box depicting 

95th centiles) and the circles as outliers. A box-and-whisker plot was shown for each health facility. It 

was seen that 12 of the facilities had only a flat line → that is, they did not show a normal distribution 

of values. In other facilities where some variation of gestational age was recorded, the normal 

expected range from 28 weeks of gestational age to about 41-42 weeks was not seen.  

 

 

8. Page 6: study setting: it might be useful to present the information on a table than as a text  

We did consider this but retained it as text for 2 reasons: (i) to retain the flow of reading within the 

methods section and (2) to keep the total number of tables and figures to a minimum.  

 

 

 

References  

Bang AT, Bang RA, Baitule S, Deshmukh M, Reddy MH. Burden of morbidities and the unmet need 

for health care in rural neonates – a prospective observational study in Gadchiroli, India. Indian 

Pediatrics 2001; 38: 952-65.  

Bohning D. Capture--recapture procedures in public health and social sciences. 2010. Available at: 

 on M
ay 16, 2023 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2014-005966 on 17 M

arch 2015. D
ow

nloaded from
 

http://bmjopen.bmj.com/


http://www.personal.soton.ac.uk/dab1f10/Capture-Recapture-muenster.pdf (accessed 20 Sept 2013).  

Bierrenbach A. Capture-recapture. WHO/STB/TME, 2009. Available at: 

http://www.who.int/tb/advisory_bodies/impact_measurement_taskforce/meetings/ie_jul09_capture_re

capture.pdf (accessed 20 Sept 2013).  

Delgado-Rodriguez M, Llorca J. Bias. J Epidemiol Community Health 2004; 58: 635-41  

Mony P, Sankar K, Thomas T, Vaz M. Strengthening of local vital events registration: lessons learnt 

from a voluntary sector initiative in a district in southern India. Bull World Health Organ 2011; 89: 379-

84. 

VERSION 2 – REVIEW 

REVIEWER Sabu Padmadas 
University of Southampton, UK 

REVIEW RETURNED 02-Jan-2015 

 

GENERAL COMMENTS Abstract (Participants section): replace 'clinical-epidemiological 
study' by 'epidemiological study'.  
Table 2 - please provide 95% CIs for the register and phone tracking 
method  
The study limitations (potential bias and selection problems) need to 
be addressed more explicitly in the discussion section. This will 
definitely add strength to the manuscript.   

 

 

VERSION 2 – AUTHOR RESPONSE 

We thank the reviewer for these suggestions. All three suggestions (abstract, table and limitations) 

are accepted and have been changed in the manuscript accordingly (in the coloured manuscript - 

these changes are marked in purple colour). 
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