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Abstract

Objective: The aim of this study was to compare national estimates of self-reported and 

measured height and weight, BMI, and obesity prevalence among adults from US surveys.

Methods: Self-reported height and weight data came from the National Health and Nutrition 

Examination Survey (NHANES), the National Health Interview Survey, and the Behavioral Risk 

Factor Surveillance System for the years 1999 to 2016. Measured height and weight data were 

available from NHANES. BMI was calculated from height and weight; obesity was defined as 

BMI ≥ 30.

Results: In all three surveys, mean self-reported height was higher than mean measured height in 

NHANES for both men and women. Mean BMI from self-reported data was lower than mean BMI 

from measured data across all surveys. For women, mean self-reported weight, BMI, and obesity 

prevalence in the National Health Interview Survey and Behavioral Risk Factor Surveillance 

System were lower than self-report in NHANES. The distribution of BMI was narrower for self-

reported than for measured data, leading to lower estimates of obesity prevalence.

Conclusions: Self-reported height, weight, BMI, and obesity prevalence were not identical 

across the three surveys, particularly for women. Patterns of misreporting of height and weight and 

their effects on BMI and obesity prevalence are complex.

Introduction

Weight and height can be assessed by standardized measurements in a physical examination. 

For logistical and cost reasons, however, many studies use self-reported weight and height to 

calculate BMI (weight in kilograms divided by height in meters squared). Several reviews 
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have found that participants tend to overreport height and underreport weight, leading to 

potential bias in estimates of BMI (1,2).

Nationally representative data on weight, height, BMI, and obesity prevalence among adults 

of all ages in the United States are available from the following three sources: The National 

Health and Nutrition Examination Survey (NHANES), the National Health Interview Survey 

(NHIS), and the Behavioral Risk Factor Surveillance System (BRFSS). NHANES and NHIS 

are programs of the National Center for Health Statistics. BRFSS is a collaborative project 

of the Centers for Disease Control and Prevention and US states and territories. All three 

surveys are weighted to be nationally representative of the civilian noninstitutionalized US 

population. All three surveys include self-reported weight and height data; NHANES 

additionally provides measured weight and height data. Numerous previous comparisons of 

self-reported and measured height and weight data within NHANES have identified a variety 

of factors associated with misreporting of height or weight, including age, sex, measured 

height or weight, recent physician visits, and health history (3–10).

Because all three surveys are weighted to represent the same national population for the 

same survey years, the estimates should be comparable across surveys. Several studies have 

compared estimates from these surveys and shown good agreement for a variety of 

conditions (11–18). Grabner (19) used data from all three surveys from the 1970s to 2008 

for a descriptive investigation of trends in BMI in the United States over time in a subset of 

white, black, and Hispanic adults aged 20 to 74 years.

Our purpose is to provide a descriptive comparison of weight, height, BMI, and obesity 

prevalence from these three national surveys in the United States over the period 1999 

through 2016 by using both self-reported and measured data from one survey and self-

reported data from the two other surveys. We present a detailed examination of how the self-

reported and measured data in NHANES compare with self-reported data from other surveys 

for the same time period and the same target population and across a different set of 

dimensions, including height, weight, BMI, and obesity prevalence. For example, just 

because mean BMI is similar does not mean that the prevalence of obesity will be similar. 

Our paper is a comprehensive look at these issues.

Methods

Survey descriptions

The NHANES program is a series of surveys using in-home interviews and standardized 

physical examinations conducted in mobile examination centers. In 1999, the survey became 

continuous without a break between cycles. Data are released in 2-year cycles. In each 

survey cycle, a nationally representative sample of the US civilian noninstitutionalized 

population is selected using a complex, stratified, multistage probability cluster sampling 

design. In the 2015–2016 survey, the interview and examination response rates for NHANES 

were 61% and 59%. An extensive description of the plan and operation of NHANES has 

been published (20). Additional information is available at https://www.cdc.gov/nchs/

nhanes/index.htm.
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NHIS is a survey collecting data on a broad range of health topics through in-person 

household interviews (21,22). NHIS is a household-based survey in which basic 

sociodemographic information is collected from a family respondent and then a sample adult 

and sample child are randomly selected to receive more detailed health questions. Follow-up 

may be completed by phone if necessary. In 2016, the sample adult component response rate 

for NHIS was 54.3%. Beginning in 2006, the NHIS data release included a variable to 

indicate whether part of the interview had been conducted by telephone, although not which 

part of the interview. We analyzed the data release files and found that between 2006 and 

2016, 22.5% of respondents had some part of their interview conducted over the telephone. 

The content of the survey has been updated every 10 to 15 years. Survey results have been 

instrumental in providing data to track health status, health care access and utilization, health 

insurance, health-related risk factors, and progress toward achieving national health 

objectives. Additional information is available at https://www.cdc.gov/nchs/nhis/index.htm.

BRFSS was established in 1984 with data from 15 states, and it has been a nationwide 

surveillance system since 1993. This ongoing state-based survey collects data through 

telephone interviews regarding residents’ health-related risk behaviors, chronic health 

conditions, access to health care, and use of preventive services. In 2011, BRFSS 

implemented new methods related to the inclusion of cell phones and improved statistical 

weighting (23). In 2016, the landline and cell phone response rates for BRFSS were 48% 

and 46%. Extensive information about the design and conduct of the survey is available from 

http://www.cdc.gov/brfss/.

Here, we used NHANES data from nine 2-year survey cycles from 1999–2000 through 

2015–2016 and annual data from NHIS and BRFSS covering the same years. All data used 

here come from the free and publicly available anonymized data files for each survey, and no 

additional deletions or changes were made for this analysis. Total sample sizes for these 

analyses were 43,320 for NHANES, 510,620 for NHIS, and 6,200,791 for BRFSS. Sample 

sizes by year are shown in Supporting Information Table S1.

Weight and height data

In NHANES, weight and height are queried in an in-person interview in the household. 

Participants are informed that the interview will be followed several weeks later by a 

physical examination in a mobile examination center; in that examination, weight and height 

are measured using standardized procedures (20). In NHIS, weight and height are queried in 

an in-person interview in the household. In BRFSS, weight and height are queried in a 

telephone interview. The wording of questions regarding weight and height in each survey 

are shown in Supporting Information Table S2.

For NHANES, measured and self-reported values of weight and height above the 99th 

percentile or below the 1st percentile for a particular age or age-gender group are flagged for 

review as part of the data release processing by National Center for Health Statistics. Values 

that are considered to be unrealistic (< 10 per survey cycle) are set to missing. None of the 

original body measure data are changed, and no imputed values are generated. Measured and 

self-reported height and weight were taken from the public use data files; we calculated BMI 

values from the measured and self-reported weight and height data.
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For NHIS data release, extreme values for the lowest or highest 1.5% of records for either 

height or weight are reported as “not available” on the public use data files for 

confidentiality reasons. For 2006–2016, weight or height data were set to “not available” for 

those with height < 59 inches or ≥ 76 inches or weight < 100 lb or ≥ 299 lb. For 1999–2005, 

the criteria were based on height < 59 inches or ≥ 76 inches or weight < 99 lb or ≥ 285 lb. 

For NHIS data release, BMI is calculated for all persons who provide valid values for height 

and weight, including those for whom specific height and weight values are changed to “not 

available” on the public use file for reasons of confidentiality. Extremely high and low 

values of weight (< 50 or > 500 lb) and height (< 24 inches or > 95 inches) are considered 

invalid.

For BRFSS, extreme values for height and weight are set to missing on public release data 

files for data quality reasons. For 2011–2016, records were excluded for those with height < 

3 feet or ≥ 8 feet and weight < 50 lb or ≥ 650 lb. Before 2011, exclusions were based on 

height < 3 feet or ≥ 7 feet and weight < 50 lb or ≥ 500 lb. The values set to missing are not 

used to calculate BMI values on the public use data files.

Respondents report only weight and height. BMI and the prevalence of obesity are 

secondarily calculated from the reported weight and height values. Obesity is defined as 

BMI ≥ 30 for all surveys. All presentations are sex specific because of the well-established 

sexual dimorphisms in height, weight, and adiposity (24) and differences in reporting by sex 

(1).

Comparisons across surveys

We compared four variables across surveys: weight, height, BMI, and obesity prevalence. 

Differences are presented graphically. We show sex-specific graphical comparisons across 

all survey years for measured and self-reported weight, height, BMI, and obesity prevalence 

in the following four sets of estimates: NHANES measured, NHANES self-reported, NHIS, 

and BRFSS. Solid lines are used to connect data points, but not all surveys provide data for 

all years. NHANES data from 1999 onward are plotted as the midpoint of 2-year intervals. 

Differences by sex in the prevalence of obesity across the surveys were compared using a 

ratio of age-adjusted obesity prevalence among men to age-adjusted obesity prevalence 

among women for each year. For comparisons of self-reported data across surveys, statistical 

testing of differences was not performed.

Statistical methods

Obesity prevalence estimates were age adjusted by the direct method to the 2000 US 

standard population using the age groups 20 to 39 years, 40 to 59 years, and 60 years and 

older. Pregnant women were omitted from all analyses. Statistical analyses were carried out 

using SAS version 9.4 (SAS Institute, Cary, North Carolina) and SUDAAN 11.0.0 (RTI, 

Research Triangle Park, North Carolina). For all surveys, sampling weights were provided 

that accounted for unequal probabilities of selection resulting from the sample design and 

planned oversampling of certain subgroups and adjusted for nonresponse. Although all three 

surveys are weighted to be nationally representative, there are differences in the precise 

sample design and weighting procedures (21–23,25,26).
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Supplemental NHANES analyses

Differences within NHANES between self-reported and measured weight, height, BMI, and 

obesity prevalence are tabulated in Supporting Information Tables S3–S6. In order to more 

fully evaluate differences between self-reported and measured values, and whether the 

differences are changing over time, regression analyses within NHANES data were 

conducted. The associations of survey cycle, age group (< 60 years and ≥ 60 years), and 

measured height with the difference between self-reported and measured height were tested 

using sex-specific linear regression models. The associations of survey cycle, age group, and 

measured weight in categories of obesity status (BMI < 30 and BMI ≥ 30) with the 

differences between self-reported and measured weight or BMI were also tested using sex-

specific linear regression. Age group and obesity status were included in the models as 

predictor variables because previous research has shown that misreporting varies by age 

(between older and younger/middle aged adults) and obesity status (1,2,4,8). Logistic 

regression models were used to test the associations of survey cycle and age grouping with 

differences in obesity prevalence estimates between self-reported and measured values. 

Results from all models are tabulated in Supporting Information Table S7 and are reported 

here. All analyses used the sampling weights and took into account differential probabilities 

of selection and the complex sample design. Standard errors were estimated with SUDAAN 

using Taylor series linearization. Statistical significance was determined as P < 0.05.

Results

Height

As shown in Figure 1, for every survey year, mean self-reported heights for all three surveys 

were greater than mean measured heights from NHANES for both men and women. The 

mean self-reported heights in BRFSS and in NHIS were similar to but slightly higher than 

the mean self-reported heights in NHANES. For men, the overall mean differences in self-

reported height relative to NHANES self-reported height were 0.1 cm in NHIS and 0.4 cm 

in BRFSS; corresponding values for women were 0.1 cm and 0.3 cm.

Weight

As displayed in Figure 2, the comparisons of self-reported to measured weights across 

surveys differed somewhat between men and women. For women in every survey cycle, 

mean self-reported weights for all three surveys were lower than mean measured weights 

from NHANES. The mean self-reported weights from the other surveys were lower than 

mean self-reported weights from NHANES. For women, mean self-reported weights in 

NHIS were 2.8 kg lower and the mean self-reported weights in BRFSS were 1.9 kg lower 

than the mean self-reported weights in NHANES.

For men, the differences between self-reported and measured weights and in self-reported 

weights between surveys were less pronounced and less systematic than for women. Overall 

for men, the mean self-reported weights in NHIS and BRFSS tended to be lower than the 

mean self-reported weights in NHANES across most survey cycles, as depicted in Figure 2. 

For men, the mean self-reported weights in NHIS were 1.4 kg lower and the mean self-
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reported weights in BRFSS were 0.3 kg lower than the mean self-reported weights in 

NHANES (Figure 2).

BMI

As displayed in Figures 3 and 4, for both men and women and across all survey cycles, mean 

BMI calculated from self-reported weights and heights for all three surveys was lower than 

mean BMI calculated from measured values from NHANES. For men, relative to mean BMI 

values calculated from self-reported weights and heights from NHANES, mean values from 

BRFSS and NHIS were both 0.2 units lower on average. Corresponding values for women 

were 0.7 units lower from NHIS and 0.8 units lower from BRFSS.

The distributions of BMI, weight, and height in the three surveys are shown in Table 1. 

Relative to measured BMI, BMI distributions from self-reported data were narrower, with 

differences particularly evident at the higher percentiles. Median BMI values were lower for 

self-reported data than for measured data for both men and women and were lower for the 

self-reported data from NHIS and BRFSS than for self-reported data from NHANES. The 

result was that, relative to measured data, the entire BMI distribution was compressed for 

self-reported data from NHANES and more so for self-reported data from NHIS and 

BRFSS. The interquartile range for height was similar across different types of data and 

tended to be slightly higher for self-reported than for measured data. For weight, the 

distribution was slightly compressed for self-reported data. For women, the highest 

percentiles of weight were considerably lower for self-reported data than for measured data.

Obesity prevalence

Obesity is calculated as BMI ≥ 30. As displayed in Figures 5 and 6, for both men and 

women and across all survey cycles, obesity prevalence calculated from self-reported data 

for all three surveys was lower than obesity prevalence from measured data for NHANES. 

For men, relative to age-adjusted obesity prevalence using self-reported data from 

NHANES, age-adjusted obesity prevalence using self-reported data from NHIS was 2.0 

percentage points lower, and age-adjusted obesity prevalence using self-reported data from 

BRFSS was 2.7 percentage points lower. The corresponding figures for women were 4.9 and 

5.7 percentage points.

The direction of the difference in obesity prevalence between men and women varied by 

survey. In both measured data and self-reported data from NHANES, the prevalence of 

obesity was lower among men than among women overall and in almost every survey cycle, 

with a single exception (Table 2). To describe this, we reexpressed the data shown in the 

figures as the ratio of obesity prevalence among men to obesity prevalence among women, 

as shown in Table 2. The mean ratio of obesity prevalence among men to obesity prevalence 

among women across all data years was 0.91 for measured data and 0.93 for self-reported 

data. However, in both the NHIS and the BRFSS data, the prevalence of obesity was higher 

among men than among women in every survey cycle, with a single exception, with a mean 

ratio across all data years of 1.03 for NHIS and 1.04 for BRFSS.
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Supplemental NHANES analyses

On average in NHANES, both men and women overreported height in every survey cycle 

(Supporting Information Table S3). The overall mean difference, calculated as self-reported 

minus measured heights, was 1.36 cm for men and 0.87 cm for women. In linear regression 

models, age group, measured height, and survey cycle were significant predictors of the 

difference for both men and women.

On average in NHANES, women underreported weight in every survey cycle (Supporting 

Information Table S4). In linear regression models, measured BMI category but not age 

group or survey cycle was a significant predictor of the difference between measured and 

self-reported weights. The overall mean difference, calculated as self-reported minus 

measured weights, was −1.37 kg for women. On average, in NHANES, men underreported 

weight by 0.08 kg. In linear regression models, age group, measured BMI category, and 

survey cycle were all significant predictors of the difference between self-reported and 

measured weights. Men with measured BMI ≥ 30 underreported weight on average, and men 

with measured BMI < 30 overreported weight on average.

On average in NHANES, BMI calculated from self-reported weights and heights was lower 

than BMI from measured data for both men and women (Supporting Information Table S5). 

In linear regression models, significant predictors of the difference between self-reported 

and measured BMI were age group, measured BMI category, and survey cycle for men and 

age group and measured BMI category for women.

In NHANES, obesity prevalence calculated from self-reported weights and heights was 

lower than obesity prevalence based on measured values for both men and women 

(Supporting Information Table S6). In logistic regression models, the only significant 

predictor of the difference between self-reported and measured obesity prevalence was age 

group for women. Survey cycle was not a significant predictor for either men or women. For 

men, age-adjusted obesity prevalence using self-reported data from NHANES was 3.11 

percentage points lower than age-adjusted obesity prevalence using measured data from 

NHANES. For women, age-adjusted obesity prevalence using NHANES self-reported data 

was 4.2 percentage points lower than age-adjusted obesity prevalence using measured data 

from NHANES.

Discussion

We compared weight, height, and the derived variables of BMI and obesity prevalence from 

three national surveys. For height and weight, findings were similar to those that have been 

described from other studies (1,2). Across all NHANES surveys between 1999 and 2016, 

both men and women showed a tendency to overreport height relative to measured height; 

self-reported heights were similar across NHANES, NHIS, and BRFSS. For weight, 

underreporting of weight for women was larger than that for men, and self-reported weights 

were lower in NHIS and BRFSS than in NHANES.

The relation of errors in self-reported weight and height to errors in BMI and obesity is 

indirect. BMI reflects the combined effects of errors in weight reporting and in height 
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reporting. It is possible for those errors to enhance or reduce the total error in BMI. For 

example, overreporting of height will tend to reduce BMI calculated from self-reported data, 

but overreporting of weight will tend to increase BMI calculated from self-reported data. 

Because height is in the denominator of BMI, overreporting of height leads to lower values 

of BMI. The net effects on BMI will depend on the magnitude and direction of reporting 

errors for weight and height. Some examples are shown in Supporting Information Table S8.

Underreporting of obesity prevalence was more pronounced for women than for men. In 

NHANES, obesity prevalence estimates from both measured and self-reported data were 

lower for men than for women, but in NHIS and BRFSS, obesity prevalence estimates were 

higher for men than for women. Similar findings of differences across gender, race, age, and 

education subgroups were reported by Yun et al. (27) who compared obesity prevalence in 

NHANES with BRFSS by demographic and social categories. Thus, the extent to which 

self-reported data can be used appropriately to compare findings across subgroups may be 

limited.

Secondary analysis of NHANES data showed that overreporting of height increased over 

time in both men and women, while underreporting of weight increased in men but not 

women. The under-reporting of weight among men increased only among those with BMI 

above 30. Thus, these changes did not result in changes in the difference between self-

reported and measured obesity prevalence over time (survey cycle) in either men or women.

Studies of reporting accuracy that use only mean values of weight, height, and BMI to 

compare self-reported and measured values may not adequately address issues such as 

obesity prevalence that are related not only to mean values but also to the distribution of 

reported versus measured values. For example, although the mean values from NHANES 

data suggest better agreement between measured and reported BMI on average for men 

compared with women, obesity prevalence is nonetheless quite different between measured 

and reported values. The systematic errors characteristic of self-reported weight and height 

data can lead to a compression of the distribution of BMI. Thus, despite small mean 

differences, using BMI from self-reported data can lead to considerable misclassification 

into BMI categories, which in turn can bias hazard ratios in epidemiologic studies (28). BMI 

calculated from self-reported data also tends to have a narrower distribution than does 

measured BMI, which also can bias hazard ratios upward, making associations appear 

stronger than they really are (29).

Several studies have attempted to use NHANES self-reported and measured weight data to 

generate corrections for BRFSS self-reported weight and height data (11,12,15) or for NHIS 

data (12,17,18,30), as well as for other data sets (31,32). However, the differences between 

the self-reported data in NHANES and the self-reported data in NHIS and BRFSS suggest 

that such corrections may not be completely accurate. For example, as indicated by the 

male-female ratios of age-adjusted obesity prevalence, the prevalence of obesity among men 

was lower than among women based on measured and self-reported data from NHANES but 

higher than among women in NHIS and BRFSS. In addition, because weight and height data 

are characterized by systematic errors, it is difficult to correct the errors using prediction 

equations (33). As the data presented here show, conclusions about the properties of BRFSS 
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and NHIS self-reported data cannot necessarily be drawn from the comparisons of measured 

and self-reported data from NHANES.

Several studies have compared self-reported weights and heights or derived versions among 

NHANES, NHIS, and BRFFS. Li et al. (15) found similar obesity prevalence estimates 

among NHANES, NHIS, and BRFSS based on self-reported weights and heights for all but 

did not consider obesity prevalence based on measured weights and heights from NHANES. 

Fahimi et al. (13) compared 2004 self-reported data for all three surveys and found no 

significant height differences overall, but the authors did find significant differences for men 

and not for women. In contrast, for weight, there were significant differences overall and 

significant differences for women but not for men.

All three surveys are weighted to be nationally representative (21–23,25,26); however, 

comparisons may be affected by differences in survey design, question wording, or data 

editing. Another potential source of differences between surveys is mode of administration. 

In NHANES, participants reported weight and height during a household interview and were 

also informed that a subsequent physical examination would include weight and height 

measurements. Some data suggest that self-reported weight and height data may be more 

accurate when participants know that they will be followed by measurement (12,34–36), as 

in NHANES, and more accurate when collected via face-to-face interview, as in NHANES 

and NHIS, than when collected by telephone, as in BRFSS (12,35,37,38). However, the 

results presented here suggest that this may not necessarily always be the case.

Conclusion

Here, we present a detailed examination of how the self-reported and measured 

anthropometric data in NHANES compare with self-reported anthropometric data from 

other national surveys (NHIS and BRFSS) for the same time period and the same target 

population across a different set of dimensions, including height, weight, BMI, and obesity 

prevalence. Patterns of reporting of height and weight vary by age, sex, weight or height, and 

survey type. The net impact of misreporting on mean BMI depends on the magnitude and 

direction of the misreporting, which may be different for height than for weight. Secondary 

measures such as BMI and obesity prevalence calculated from self-reported weight and 

height may exhibit unpredictable types of bias. For example, just because mean BMI is 

similar does not mean that the prevalence of obesity will be similar. Thus, the net effect of 

misreporting on obesity prevalence may vary depending on the age and sex composition of 

the population and other characteristics related to misreporting. Patterns of misreporting of 

height and weight and their effects on BMI and obesity prevalence are complex.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure 1. 
Mean height by survey, 1999 through 2016.
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Figure 2. 
Mean weight by survey, 1999 through 2016.
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Figure 3. 
Mean BMI by survey for men, 1999 through 2016.
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Figure 4. 
Mean BMI by survey for women, 1999 through 2016.
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Figure 5. 
Age-adjusted obesity prevalence by survey for men, 1999 through 2016.
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Figure 6. 
Age-adjusted obesity prevalence by survey for women, 1999 through 2016.
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TABLE 2

Ratio of age-adjusted obesity prevalence among men to age-adjusted obesity prevalence among women by 

year and survey: NHANES, NHIS, and BRFSS, 1999–2016

Survey year NHANES measured NHANES self-report NHIS BRFSS

1999 1.06 1.04

2000 0.82 0.88 1.00 1.04

2001 1.03 1.02

2002 0.83 0.88 1.06 1.04

2003 1.01 1.04

2004 0.94 0.97 1.03 1.04

2005 1.05 1.03

2006 0.94 1.00 1.02 1.06

2007 1.07 1.07

2008 0.91 0.94 0.98 1.08

2009 1.05 1.06

2010 0.99 0.98 1.04 1.06

2011 1.06 1.03

2012 0.93 0.93 1.02 1.01

2013 1.06 1.01

2014 0.87 0.89 1.00 1.01

2015 1.05 1.02

2016 0.92 0.92 1.01 1.01

Total 0.91 0.93 1.03 1.04
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