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General approach 

We undertook a secondary analysis of recent hypertension prevalence surveys conducted in 

South Asia and the WHO South-East Asia region (SEAR) to assess design effects (DEFFs) in 

survey estimates. For each country, we identified the most recent survey used by the NCD 

Risk Factor Collaboration (NCD-RisC) in their 2021 estimates of global hypertension 

prevalence.[1] We then used the reported confidence intervals associated with their 

prevalence estimates to infer the study design effect. 

Computation of design effects 

The use of cluster sampling and complex survey designs reduces the precision of a survey 

compared with a survey that uses simple random sampling (SRS), owing to correlation 

between observations in the same cluster. The design effect is a measure of the impact of the 

impact of the survey design on precision, specifically the ratio of the variance associated with 

the survey estimate generated from that design to the variance associated with an estimate 

produced by a survey that used SRS. 

When we reviewed the different country studies, we found that few prevalence studies that 

use complex survey designs report the actual design effects associated with their final 

prevalence estimates, although some do report the design effect assumed when setting the 

original sample target. However, if the study correctly computed the variances or confidence 

intervals associated with their point estimates, i.e., appropriately accounted for the complex 

survey design during data analysis, then it is possible to infer the design effects from the 

reported confidence intervals. 

Mathematically, the actual sample size divided by the design effect is the sample size that 

would be needed to achieve the same variance using a SRS design. Conveniently, this means 

that if the variance of an estimate generated by a complex survey design is known, then the 

design effect can be computed as the ratio of the actual sample size to the sample size 

required under SRS to achieve the same variance, since variance is given by the identity: 
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 𝑉𝑎𝑟𝑖𝑎𝑛𝑐𝑒, 𝜎2 = 𝑛𝑝𝑞 

where n is the sample size, p is the prevalence, and q=(1-p). For studies that report 95% 

confidence intervals (95% CI), the approximate variance can be derived using the standard 

relationship between the variance and the confidence interval, i.e.,  

𝑉𝑎𝑟𝑖𝑎𝑛𝑐𝑒, 𝜎2 =  (
95% 𝐶𝐼

(1.96 ×  2)
)
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Data 

For each country, we considered the most recent survey reported by the NCD Risk Factor 

Collaboration (NCD-RisC) that reported either the design effect or the confidence intervals 

associated with the prevalence estimate.  

None of the studies examined reported actual design effects, so the design effect was estimated 

in practice in all cases from the reported confidence intervals and sample sizes. For study 

reports that did not report an overall prevalence and confidence interval, the DEFF was 

computed as the mean of the design effects for the separate estimates for prevalence in men 

and women.  

Results 

Out of 13 countries considered, we located studies for all. Out of these, we could derive design 

effects for 12, of which 9 could be considered credible and are listed in Table 1. In three other 

studies, listed in Table 2, the inferred design effects were close to or less than 1 and there was 

no explicit explanation in the descriptions that the analysis had considered the complex survey 

design, despite all using a complex survey design with cluster sampling, suggesting that the 

investigators had not correctly accounted for the complex survey design when computing 

confidence intervals. One other study from Timor-Leste reported no confidence intervals and 

is also listed in Table 2. 

For the 12 studies, where the implied values were considered credible, the mean design effect 

was 7.3, the median 3.6, and the range 1.5–22.2. 

We additionally estimated the design effect for a recent study that estimated hypertension 

prevalence in the United States using US NHANES data. Details are given in Table 2. 



 
3 

Table 1: Estimated design effects in recent hypertension studies in South 

Asian and WHO SEAR countries, and United States 

Country Year Survey type Prevalence (95% 
CI) 

Sample 
size 

Estimated DEFF Source 

Afghanistan 2018 STEPS 29.2 (25.4–32.9) 3,956 7.0 [2] 

Bhutan 2014 STEPS 35.7 (32.8–38.7) 2,912 2.9 [3] 

India 2015–2016 DHS 18.1 (17.8–18.4) 731,864 11.6 [4] 

Indonesia 2014–2015 LCS 33.4 (32.7–34.0) 29,965 1.5 [5] 

Myanmar 2014 STEPS 26.4 (23.2–29.5) 8,757 11.6 [6] 

Nepal 2019 STEPS 24.5 (22.4–26.7) 5,593 3.6 [7] 

Pakistan 2014 STEPS 37.0 (34.9–39.0) 6,613 3.1 [8] 

Sri Lanka 2014 STEPS 26.1 (24.4–27.7) 5,188 1.9 [9] 

Thailand 2009 NHES M: 41.5 (37.1–46.0) 

F: 47.1 (42.1–52.1) 

18,629 22.21 [10] 

Notes: 1Mean of DEFFs for prevalence in men (M) and women (W). DHS= Demographic and Health 
Survey. LCS= Longitudinal cohort study. NHES=national health examination survey. STEPS= STEPS 
survey or survey using STEPS methodology. 

 

Table 2: Recent hypertension studies in South Asian and WHO SEAR 

countries where confidence intervals assessed as not correctly computed, and 

United States 

Country Year Survey 
type 

Prevalence (95% 
CI) 

Sample 
size 

Implied 
DEFF 

Source 

Bangladesh 2017–2018 DHS M: 24.3 (23.1–25.4) 

F: 24.6 (23.6–25.6) 

11,959 1.01 [11] 

Maldives 2011 STEPS 16.6 1,780 – [12] 

North Korea 2005 STEPS M: 19.4 (18.5–20.3) 

F:18.0(15.6–20.4) 

2,125 0.61 [13] 

Timor-Leste 2014 STEPS 39.3 2,609 1.5 [14] 

United States 2017–2018 NHES 31.7 (28.7–34.8) 4,730 5.3 [15] 

Notes: 1Mean of DEFFs for prevalence in men (M) and women (F). DHS= Demographic and Health 
Survey. NHES=national health examination survey. STEPS= STEPS survey or survey using STEPS 
methodology. 
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