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ABSTRACT 

Background: Familial history information could be useful in clinical practice. However, little is 

known about the accuracy of self-reported familial history, particularly self-reported familial 

history of obesity (FHO).  

Methods: Two cross-sectional studies were conducted. The aims of the study 1 was to compare 

self-reported and objectively measured weight and height whereas the aims of the study 2 were to 

examine the relationship between the weight and height estimations reported by the study 

participants and the values provided by their family members as well as the validity of a self-

reported measure of FHO. Study 1 was a conducted between 2004 and 2006 among 617 subjects 

and  study 2 was conducted in 2006 among 78 participants.  

Results: In both studies, weight and height reported by the participants were significantly 

correlated with their measured values (study 1: r=0.98 and 0.98; study 2: r=0.99 and 0.97 

respectively; p<0.0001). Estimates of weight and height for family members provided by the 

study participants were strongly correlated with values reported by each family member (r=0.96 

and 0.95, respectively; p<0.0001). Substantial agreement between the FHO reported by the 

participants and the one obtained by calculating the BMI of each family members was observed 

(kappa=0.72; p<0.0001). Sensitivity (90.5 %), specificity (82.6 %), positive (82.6 %) and 

negative (90.5 %) predictive values of FHO were very good. 

Conclusion: A self-reported measure of FHO is valid, suggesting that individuals are able to 

detect the presence or the absence of obesity in their first-degree family members. 
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INTRODUCTION 

It is well known that familial history is a risk factor of several chronic diseases of public health 

significance, including obesity. Therefore, it has been proposed that familial history information 

could be useful in clinical practice and construction of family pedigrees could provide important 

data for use in genetic studies [1]. However, little is known about the accuracy of self-reported 

familial history, particularly self-reported familial history of obesity (FHO).  

 

At the present time, the litterature provides principally information on self-reported height and 

weight. Indeed, it is now well known that self-reported height and weight are highly predictive of 

measured values [2-7]. Recently, Gorber and colleagues [8] reviewed the litterature on direct vs. 

self-reported meausres of height, weight and body mass index (BMI) and reported a trend for an 

overestimation of height and an underestimation of weight and BMI, in both men and women. 

Despite these facts, no study has investigated the accuracy of a self-reported measure of FHO. 

However, there is one study which was interested to assess the accuracy of informants estimates 

of family members’s heights, weights and BMI [2]. It has been demonstrated, in a cohort of 374 

first-degree relatives from 94 Caucasian families, that respondents systematically overestimated 

heights (mean=1.4 cm) and underestimated weights (mean=4.1 kg) of their family members [2]. 

Thus, it appears that individuals are able to estimate family members’ height within 1% and 

family members’ weight within 3-5% of the measured values [2]. However, there is still no 

available data on the validity of self-reported measure of FHO. This information could be of great 

importance for use in genetics studies and other studies such as those designed to understand 

difference between subjects with and without FHO. Indeed, these studies should benefit from 

information about the accuracy of a self-reported measures of FHO which have the advantages of 

practicality and low cost method applicable to a large numbers of individuals. Thus, the major 
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aim of these study was to examine the validity of a self-reported measure of FHO. Before doing 

so, we first compare self-reported and measured weight and height in a cohort of 245 men and 

372 women from the greater Quebec City area (study 1) and second assess the correlation 

between the weight and height estimations reported by a participant and the values provided by 

each family member in a cohort of 78 subjects including 199 family members (study 2), and 

third, examine the validity of a self-reported measure of FHO in the same cohort (study 2). 
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METHODS 

Study 1 

Study population and data collection 

Participants were adults aged between 18 to 55 years. Subjects were recruited in the Quebec City 

metropolitan area through public advertisements in local newspapers and by electronic messages 

sent to university and hospital employees. A trained research assistant conducted a telephone 

interview with people who responded to the advertisement messages. The assistant asked the 

participants to report their body weight, and height. Subjects had to answer to the following 

questions: What is your current weight?, What is your current height? Following the interview, 

eligible participants were given an appointment within the next 2-3 weeks to come to the 

laboratory to meet trained research assistants for anthropometric measurements. The beam Scale 

with height rod graduated in centimetres was used (Detecto, Webb City, USA) to obtain a 

measure of weight and height of each participant. Weight was measured to the nearest 0.1 kg and 

height was measured to the nearest 0.5 cm. The scale was calibrated before each examination. 

Body mass index (BMI) was computed as weight in kilograms divided by height in meters 

squared. Enrolment of the subjects took place between 2004 and 2006. The final study sample 

consisted of 245 men and 372 women. All subjects gave their written consent to participate into 

this study which has been approved by the Ethics Committee of the local university Hospital 

Research Center. 

 

Statistical analysis 

The student t-test was used to compare the means of self-reported and measured height and 

weight. Pearson’s correlation coefficients were used to examine the association between the self-

reported and measured height and weight. All statistical analyses were performed in SAS 



 6

statistical software, version
 
8.2 (SAS Institute Inc,

 
Cary, NC) and statistical significance was 

defined as p<0.05. 

 

 

Study 2 

Study population and data collection 

Participants were adults aged between 18 to 55 years. Subjects were recruited as described in 

study 1. Enrolment of the subjects took place in 2006. The sample included 78 respondents (52 

women and 26 men) and their family members (n=199). Each of the 78 volunteers was given an 

appointment within the next 5-6 days to come to the laboratory. During their visit, they were first 

asked to report on a self-administrated questionnaire their own weight and height and to estimate 

weight and height of each of their family members (mother, father and siblings). Subjects had to 

answer the following questions: What is your current weight?, What is your current height?, 

What is the current weight of your mother, father and siblings?, and What is the current height of 

your mother, father and siblings?. Second, volunteers had to identify whether any of their family 

members were obese. If the participant identified at least one obese first-degree relative, a 

subjective FHO was determined as positive. The subjective FHO was considered negative if no 

obese first-degree relative was identified. Third, the beam Scale with height rod graduated in 

centimetres was used (Detecto, Webb City, USA) to obtain a measure of weight and height of 

each participant. Weight was measured to the nearest 0.1 kg and height was measured to the 

nearest 0.5 cm. The scale was calibrated before each examination. BMI was computed as weight 

in kilograms divided by height in meters squared. Each participant was asked to transmit (if 

needed by mail) an informed consent and a self-administrated questionnaire to each of his/her 

family members. These family members were asked to complete the informed consent, to report 
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their own weight and height, and to send back to the research team this informations. All family 

members were asked the following questions: What is your current weight?, and What is your 

current height?. This allowed to calculate BMI for each family member and to define an 

objective measure of FHO. Thus, FHO+ was defined as having at least one obese 

(BMI>30kg/m
2
) family member and FHO- as having no family member with a BMI>30 kg/m². 

All subjects gave their written consent to participate into this study; it was approved by the Ethics 

Committee of the local university Hospital Research Center. Complete information’s about FHO 

were obtained for 44 families including 199 family members.  

 

Statistical analysis 

The student t-test was used 1) to compare the means of self-reported and measured height and 

weight and 2) to compare the means of weight and height estimations reported by the participants 

to values reported by each family member. Pearson’s correlation coefficients were calculated to 

assess the linear associations between self-reported and measured height and weight. Pearson’s 

correlation coefficients were also used to examine the relation between the height and weight 

estimations reported by the participant and the values provided by each family member. 

Sensitivity and specificity of FHO were calculated. The sensitivity represents the capacity of the 

participant to correctly report positive FHO (correctly reported positive FHO/ all subjective 

positive FHO) and the specificity represents the capacity of the participant to correctly report 

negative FHO (correctly reported negative FHO/all subjective negative FHO). Positive predictive 

value estimating the proportions of participants who correctly reported positive FHO (correctly 

reported positive FHO/all objective positive FHO) was also computed together with the negative 

predictive value which estimates the proportions of participants who correctly reported FHO 

(correctly reported negative FHO/all objective negative FHO). The likelihood ratio was 
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calculated to estimate the ratio of the true positive rate versus the false positive rate. The ROC-

Curve analysis was computed to test the capacity of the self-reported FHO to classify correctly 

participants. Finally, kappa coefficients were calculated to measure congruence between the 

subjective FHO and the objective FHO. The following classification suggested by Landis and 

Koch [9] was used : poor-to-fair (kappa<0.40), moderate (kappa of 0.41 to 0.60), substantial 

(kappa of 0.61 to 0.80) and excellent (kappa of 0.81 to 1.00). All statistical analyses were 

performed in SAS statistical software, version
 
8.2 (SAS Institute Inc,

 
Cary, NC) and statistical 

significance was defined as p<0.05. 
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RESULTS 

Study 1 

The mean (±SD) age of the 617 participants was 37.9 ± 11.3 years. Mean values of self-reported 

and measured values of weight, height and BMI are presented in Table 1. In men, self-reported 

and measured values were not significantly different (p>0.05). In women, the mean difference 

between self-reported weight and BMI were not significantly different. However, women 

overestimated their height by a mean of 1.2 cm. Differences observed between self-reported and 

measured values were similar in men and women (p>0.05). Strong correlations between self-

reported and measured weight, height and BMI were observed (Table 2). 

 

Study 2 

The mean (±SD) age of the 78 participants was 31.7±10.4 years whereas the mean age of family 

members was 45.0±15.7 years. On average, each family had 4.5±1.1 members with a minimum 

of three and a maximum of eight family members. Participants of study 2 were comparable to 

those of study 1. Despite that participants of study 2 were slightly younger, they had similar 

weight and BMI (after adjustment for age and sex, data not shown). The mean values of self-

reported and measured weight, height, BMI as well as their differences are presented in Table 1. 

No significant differences were observed between self-reported and measured weight and BMI. 

As shown in Table 2, strong correlations were also observed between self-reported and measured 

values.  

 

To determine the accuracy of estimations provided by the participant about the weight, height, 

and BMI of their family members, values reported by the study participants were compared to 

weight, height, and BMI reported by each family member. Mean values of weight, height and 
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BMI are presented in Table 3. No significant differences were observed between informant 

estimates and family member self-reported values. In addition, highly significant correlations 

were observed for weight, height, and BMI reported by the participants and self-reported values 

of family members (weight: r>0.96, height: r=0.95, BMI: r=0.91 p<0.0001) (data not shown).  

 

For intrinsic and predictive validity, the distribution of individuals according to the objective and 

subjective measure of FHO are presented in Table 4. Sensitivity was 90.5%, whereas specificity 

was 82.6%. The positive and negative values were respectively 82.6% and 90.5% and the 

likelihood ratio was 5.2. The area under the ROC-curve was 0.87 indicating that the classification 

into FHO categories was excellent (not shown). Finally, the validity of the self-reported measure 

of FHO was verified using the kappa statistic. Considering the 78 participants, kappa analysis 

indicated that the degree of agreement between the subjective measure of FHO reported by the 

participants and the objective measure derived from the self-reported BMI of family members 

was substantial with value of 0.72 indicating a substantial agreement. The degree of agreement 

was also verified separately for men and women, age groups, and body weight categories. Kappa 

values of 0.68 and 0.85 were observed respectively for men and women. For age (median split), a 

substantial degree of agreement was observed in younger individuals (<28 years) (kappa=0.63) 

and an excellent degree of agreement (kappa=0.81) was observed in older individuals (>28 

years). With respect to body weight, there was a moderate degree of agreement in heavier 

individuals (median split, BMI>23.8 kg/m
2
, kappa=0.58) and a substantial degree of agreement in 

individuals having a BMI<23.8 kg/m
2
 (kappa=0.71).  

 



 11

DISCUSSION 

Although familial history information is collected in clinical and research studies, little 

information is available on the validity of a proband’s reported familial history. To our 

knowledge, this is the first study in the field of obesity which investigates the validity of a self-

reported measure of FHO. Before doing so, we first verified that individuals were able to 

adequately report their own weight and height. Thus, the accuracy of self-reported weight and 

height has been examined in study 1. Results of the present study are concordant with the 

literature which has demonstrated that self-reported height and weight are highly predictive of 

measured values [2-7]. Indeed, self-reported and measured values were strongly correlated. In 

contrast to some previous studies [2,2,3,6-8,10,11], and a recent review [8] similar means of self-

reported and measured weight, height (men only), and BMI were observed in men and women of 

study 1. However, in women, self-reported values of height were overestimated. The 

overestimation was minor (1.2 cm) and did not significantly affect the mean BMI values (self-

reported versus measured values). It is important to point out that weight was correctly reported 

by both men and women. The same comparison in a second study sample showed similar results. 

Accordingly, no significant differences were observed between self-reported and measured 

values. Although study 2 had a lower number of subjects than study 1, results suggest that 

participants of study 2 did not underestimate or overestimate their own weight and BMI.  

 

Regarding weight and height estimations of family members provided by the participants in study 

2, high correlations were observed between estimations reported by the participants and the 

values reported by each family member. Moreover, no significant difference was observed 

between the values reported by the participants and the one reported by each family member. The 

use of self-reported current weight and height for each family member instead of the use of 
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measured values could be considered as a limitation of the present study. However, no major 

difference in self-reported and measured weight and height in participants in two different study 

samples were reported. Thus, we assume that family members had also truthfully reported their 

weight and height. 

 

Results of the present study suggest that individuals of the present studies were able to 

adequately report their own weight and height and those of their family members. By comparing, 

subjective (self-reported by the participant) with objective (defined by the self-reported BMI of 

family members) FHO, we found that objective FHO are close to perfectly reliable. Very good 

sensitivity values were observed indicating that individuals with positive FHO correctly reported 

the presence of FHO. The high level of specificity observed indicates that individuals without 

FHO correctly reported the absence of FHO. The positive and negative predictive values were 

high, suggesting that the method use in this study to determine the presence or the absence of 

FHO is reliable. In other words, individuals are able to report the presence or the absence of 

obesity in their first-degree family members. It is important to note that substantial or excellent 

agreement was observed when kappa statistic was calculated according to gender and age. 

Moreover, substantial and moderate degree of agreement was observed depending of weight 

status. Finally, the ROC-curve indicated that the self-reported FHO was excellent to classify 

family members into categories of BMI.  

 

These study has several limitations. First, most of the respondants may have been aware that 

stature and weight would be measured following the self-reported, which could be considered as 

a potential biais. Second, data were based on self-reported weight and height in family members. 

Altought that direct measurements of height and weight of family members would be more 
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accurate, self-reported  measurements are more communly used in clinical practice. Despite these 

limitations, this study has important findings and implication for future research. Indeed, since 

the presence of a postive FHO was highlight as an predictive risk factor for development of 

weight excess [12-17], and because genetic counseling is done in clinical settings, obtaining an 

accurate FHO is important. Indeed, studies such as those designed to understand difference 

between subjects with and without FHO should benefit from information about the accuracy of 

self-reported FHO.  

 

In conclusion, subjects had accurately self-reported their weight and height and those of their 

family members. Moreover, the results of this study suggest that a self-reported measure of FHO 

is valid, suggesting that individuals are able to detect the presence or the absence of obesity in 

their first-degree family members.  



 14

Competing interest 

The authors declare that they have no competing interests. 

 

 

Authors’ contributions 

 

AMP performed the statistical analysis of the data and took the primary role in drafting the 

manuscript. LP, GG and MCV guided the strategy of the data analysis, assisted with the 

interpretation of the results, and provided critical review of the manuscript. LP, GG and MCV 

conceived the study. All authors read and approved the final manuscript. 

 

 Acknowledgments 

This research would not have been possible without the cooperation of the participating families. 

We would like to thank Marie-Eve Bouchard, Steve Amireault, Diane Drolet, and Dominique 

Beaulieu for their collaboration to the recruitment of the subjects, the study coordination and the 

data collection.  

 

Ann-Marie Paradis is
 
supported by a doctoral research award from the Canadian Institutes of 

Health Research (CIHR) and the Fonds de la Recherche en Santé du Québec (FRSQ). Gaston 

Godin is Tier 1 Canada Research Chair in Health Related Behaviour, Laval University. This 

work was supported
 
by a grant from CIHR - New Emerging Teams Programs (NET) (# OHN 

63276). 

 



 15

Reference List 

 

 1.  Williams RR: The role of genetic analyses in characterizing obesity. Int J Obes 1984, 8: 

551-559. 

 2.  Reed DR, Price RA: Estimates of the heights and weights of family members: accuracy 

of informant reports. Int J Obes Relat Metab Disord 1998, 22: 827-835. 

 3.  Strauss RS: Comparison of measured and self-reported weight and height in a cross-

sectional sample of young adolescents. Int J Obes Relat Metab Disord 1999, 23: 904-908. 

 4.  Kuczmarski MF, Kuczmarski RJ, Najjar M: Effects of age on validity of self-reported 

height, weight, and body mass index: findings from the Third National Health and 
Nutrition Examination Survey, 1988-1994. J Am Diet Assoc 2001, 101: 28-34. 

 5.  Rossouw K, Senekal M, Stander I: The accuracy of self-reported weight by overweight 

and obese women in an outpatient setting. Public Health Nutr 2001, 4: 19-26. 

 6.  Spencer EA, Appleby PN, Davey GK, Key TJ: Validity of self-reported height and 

weight in 4808 EPIC-Oxford participants. Public Health Nutr 2002, 5: 561-565. 

 7.  Niedhammer I, Bugel I, Bonenfant S, Goldberg M, Leclerc A: Validity of self-reported 

weight and height in the French GAZEL cohort. Int J Obes Relat Metab Disord 2000, 

24: 1111-1118. 

 8.  Gorber SC, Tremblay M, Moher D, Gorber B: A comparison of direct vs. self-report 

measures for assessing height, weight and body mass index: a systematic review. Obes 

Rev 2007, 8: 307-326. 

 9.  Landis JR, Koch GG: The measurement of observer agreement for categorical data. 

Biometrics 1977, 33: 159-174. 

 10.  Bolton-Smith C, Woodward M, Tunstall-Pedoe H, Morrison C: Accuracy of the estimated 

prevalence of obesity from self reported height and weight in an adult Scottish 
population. J Epidemiol Community Health 2000, 54: 143-148. 

 11.  Taylor AW, Dal Grande E, Gill TK, Chittleborough CR, Wilson DH, Adams RJ et al.: How 

valid are self-reported height and weight? A comparison between CATI self-report 
and clinic measurements using a large cohort study. Aust N Z J Public Health 2006, 30: 

238-246. 

 12.  Katzmarzyk PT, Perusse L, Rao DC, Bouchard C: Familial risk of obesity and central 

adipose tissue distribution in the general Canadian population. Am J Epidemiol 1999, 

149: 933-942. 

 13.  Katzmarzyk PT, Perusse L, Rao DC, Bouchard C: Familial risk of overweight and 

obesity in the Canadian population using the WHO/NIH criteria. Obes Res 2000, 8: 
194-197. 



 16

 14.  Lake JK, Power C, Cole TJ: Child to adult body mass index in the 1958 British birth 

cohort: associations with parental obesity. Arch Dis Child 1997, 77: 376-381. 

 15.  van der Sande MA, Walraven GE, Milligan PJ, Banya WA, Ceesay SM, Nyan OA et al.: 

Family history: an opportunity for early interventions and improved control of 
hypertension, obesity and diabetes. Bull World Health Organ 2001, 79: 321-328. 

 16.  Whitaker RC, Wright JA, Pepe MS, Seidel KD, Dietz WH: Predicting obesity in young 

adulthood from childhood and parental obesity. N Engl J Med 1997, 337: 869-873. 

 17.  Oliveira AM, Oliveira AC, Almeida MS, Oliveira N, Adan L: Influence of the family 

nucleus on obesity in children from northeastern Brazil: a cross-section study. BMC 

Public Health 2007, 7: 235. 

 

 



 17

Table 1.  Mean (±SD) self-reported and measured anthropometric measurements and their 

differences in men and women of the study 1 and study 2 

 

 Self-reported Measured Difference 

Study 1    

  Men (N=245)    

     Weight (kg) 86.85±17.73 87.00±18.86 0.15±3.27 

     Height (cm) 176.77±6.72 175.60±6.90 -1.17±2.3 

     BMI (kg/m
2
)
* 

27.73±5.02 28.17±5.54 0.43±1.37 

  Women (N=372)    

     Weight (kg) 69.98±14.99 70.61±16.62 0.62±2.79 

     Height (cm) 163.38±6.59 162.18±6.46 -1.20±2.21 

     BMI (kg/m
2
)
 *
 26.23±5.43 26.88±5.87 0.65±1.36 

Study 2    

  Men (N=26)    

     Weight (kg) 80.35±10.83 80.86±11.36 0.51±1.28 

     Height (cm) 175.17±6.84 176.88±6.72 1.71±1.91 

     BMI (kg/m
2
)
 a
 26.21±3.39 25.88±3.63 -0.32±0.57 

  Women (N=52)    

     Weight (kg) 64.96±14.34 65.93±16.17 0.96±4.44 

     Height (cm) 161.42±6.51 163.12±6.78 1.70±1.69 

     BMI (kg/m
2
)
 a
 24.97±5.53 24.86±6.42 -0.11±2.17 

*
BMI=body mass index. 

b
Significantly different from the self-reported value, p=0.01. 
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Table 2. Correlation between self-reported and measured values in subjects of the study 1 and 

study 2. 

 

 Study 1 

(N=617) 

Study 2 

(N=78) 

 r p r p 

Weight 0.99 <0.0001 0.98 <0.0001 

Height 0.97 <0.0001 0.98 <0.0001 

BMI
 *
 0.97 <0.0001 0.95 <0.0001 

*
BMI=body mass index. 
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Table 3. Mean (±SD) informant estimates and self-reported anthropometric measurements and 

their differences of the 199 family members (study 2). 

 

 Informant 

estimates 

Self-reported 

values 

Difference 

    

  Weight (kg) 71.90±16.00 72.72±16.55 0.81±4.87 

  Height (cm) 166.35±8.92 166.91±9.32 0.56±3.01 

  BMI (kg/m
2
)
 *
 25.92±5.05 26.04±5.23 0.12±2.15 

*
BMI=body mass index. 
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Table 4. Distribution of individuals according to the measure of the subjective and objective 

FHO. 

 

 Objective measure of FHO  

 Positive Negative Total 

Subjective measure of FHO    

   Positive 19 4 23 

   Negative 2 19 21 

Total 21 23 44 

 


	Start of article

