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Abstract 

Background 

Routine body mass index (BMI) recording in electronic health records (EHR) could 
support general practitioners (GPs) in managing patients with obesity. This study aimed 
to evaluate recording practices of BMI, overweight, and obesity in adults including 
subgroup analysis of age, sex, and comorbidities in primary care in the Netherlands. 

Methods 

An observational study of individuals aged ≥ 18 years and registered between 2007 
and 2023, using routine healthcare data from the Extramural LUMC Academic Network 
(ELAN) in the Netherlands. Outcomes were (i) incidence rates of a recorded BMIs per 
1000 person-years for sex and ten-year age categories (ii) proportions of recorded 
BMIs for different comorbidities and (iii) proportions of diagnosis of overweight 
(BMI between 25 and 30 kg/m2) and/or obesity (BMI ≥ 30 kg/m2) for a corresponding 
recorded BMI.

Results 

Approximately 30% of 676,708 individuals had a recorded BMI. Highest incidence 
rate (186 per 1000 person-years) was at age 71 to 80 years. At least one BMI was 
recorded in 68.5% of individuals with chronic obstructive pulmonary disease, 70.6% 
with hypertension, 86.3% with type II diabetes, 42.4% with eating disorders, 36% with 
depression and 64.2% with osteoarthritis. Diagnoses of overweight and/or obesity 
were found in 11.5% of individuals with a BMI between 25 and 30 kg/m2 and in 36.4% 
with a BMI of ≥ 30 kg/m2.

Conclusion 

In the Netherlands, GPs recorded BMIs in nearly one third of all adults, mainly in adults 
with chronic diseases. Routinely recording BMI is not currently standard practice. With 
the increasing prevalence of obesity and its related comorbidities, it may be beneficial 
to start routinely recording BMI in primary care. 
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Introduction 
Obesity is associated with a high risk of developing various diseases, including type 
II diabetes (DM2), cardiovascular disease, osteoarthritis and cancer, contributing to 
an increased morbidity and mortality in patients with obesity (1, 2). Early diagnosis 
of overweight and obesity in primary care might mitigate these negative effects and 
has been shown to be an important step towards weight loss (3, 4). Since general 
practitioners (GPs) often underestimate patients’ weight when solely relying on visual 
assessment, an important first step might be to record an adequate body mass index 
(BMI) in the electronic health record (EHR) (5). This also yields benefits for the GPs as 
evidence shows that a recorded BMI in the EHR makes it easier for them to discuss 
weight (3, 6). Additionally, GPs find it useful to have a recorded BMI in the EHR when 
prescribing medications, writing referral letters, collaborating with colleagues (e.g., 
emergency services), and interpreting laboratory results (6). 

Dutch GPs consultations are different from some other countries in that patients are 
not typically seen by a practice nurse for physical assessment beforehand. Additionally, 
the GP consultations only last 10–15 min and BMI is not routinely measured by the GP, 
unless it is relevant to the reason for consultation. Patients with comorbidities such 
as chronic obstructive pulmonary disease (COPD) and diabetes are however regularly 
(e.g., quarterly, or annually) seen by the practice nurse. The practice nurse is a specially 
trained healthcare professional who supports the GP in the management of chronic 
diseases and preventive care. In practice nurse consultations, it is expected that BMI 
is more frequently recorded in the EHR. 

The aim of this study is to evaluate current recording practices of BMIs in primary 
care in the Netherlands, concerning age, sex, comorbidities, as well as recording 
practices concerning the diagnosis made of overweight (BMI between 25 and 30 kg/m2)  
and obesity (BMI ≥30 kg/m2) for a corresponding recorded BMI.

Methods 

Study design and study population 

This is an observational study from a population-based cohort in the Netherlands using 
routine healthcare data approached from the Extramural LUMC Academic Network 
(ELAN). ELAN is a regional integrative population-based data infrastructure in which 
medical, social, and public health data is linked at the patient level from the greater 
The Hague and Leiden area (7, 8). Individuals were included if they were registered 
between 1st of January 2007 and 30th of June 2023 at an ELAN-participating general 
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practice and were at least 18 years old or became 18 years old during the study period. 
Individuals with a follow-up duration in a general practice of less than a month were 
excluded, as these patients were likely registered for a very short period, such as 
vacationers, for whom routine recording BMI was generally irrelevant.

Data collection 
Outcome 

In this study we used height, weight and BMI that was coded during the study period 
(2007–2023) within the structured EHR as a laboratory result. The recorded BMIs 
were derived from an already available BMI (automatically calculated by the GPs 
information system), or BMI was calculated using a recorded height and weight on 
the same date or a recorded weight and a previous recorded height. All recorded 
BMIs were divided into a measurement of <25 kg/m2 (normal weight), 25–30 kg/
m2 (overweight) and ≥30 kg/m2 (obesity). For a diagnosis of overweight or obesity, 
we used the first recorded diagnosis of overweight (International Classification of 
Primary Care (ICPC) T83) or obesity (ICPC T82). A first recorded diagnosis prior to the 
study period (before 2007) was also included. The diagnoses are based on an episode 
and a thereto linked ICPC-code. An episode is defined as the context within which a 
diagnosis is established and managed, including all events and activities throughout 
the patients care pathway (9).

Covariates 

Age, year of birth and sex were derived at cohort entry. Age was divided into seven age 
categories: 18–30, 31–40, 41–50, 51–60, 61–70, 71–80, and ≥ 81 years. Five diagnosed 
comorbidities were selected which are related to weight change, overweight or obesity 
(1, 10-13): COPD (ICPC R91-R91.01-R91.02-R95), hypertension (ICPC K85-K86-K87), 
DM2 (T90.02), eating disorders (ICPC T06-T06.01-T06.02), depression (ICPC P03-P76-
P76.01-P76.02) and osteoarthritis (ICPC L89-L90-L91). These comorbidities were based 
on a registered episode and a thereto linked ICPC. For each comorbidity every first 
recorded diagnosis was included. A first recorded diagnosis prior to the study period 
(before 2007) was also included. Due to the non-chronic nature of depression and 
eating disorders, we also included a first recorded diagnosis during the study period 
(2007–2023) for these two diseases, to be able to additionally examine whether a 
BMI was recorded within one year before and after these diagnoses were made. 
In individuals with multiple diagnoses of depression or eating disorders during the 
study period only the first diagnosis was included. 
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Statistical analysis 

Baseline characteristics of the study population were summarized median (25th, 75th 
percentiles) or as percentage. Follow-up time in person-years was calculated from 
cohort entry (at least 18 years and registered in a general practice from the 1st of 
January 2007) until deregistration with a participating general practice, death, or end 
of the study period (30th of June 2023).

First, we calculated the incidence rates of a recorded BMI within each year (from 
2007 to 2023) per 1000 person-years. If multiple recorded BMIs for an individual were 
recorded within one year, only the first recorded BMI within that year was included. 
Individuals were censored after a first recorded BMI in that year. Second, using this 
same technique, we calculated the incidence rates of a recorded BMI in each age 
category per 1000 person-years, followed by a sub-analysis for men and women. 
Cox regression was used to examine differences in incidence rates between men and 
women across age categories and to examine differences in incidence rates among age 
categories (reference category 18–30 year), adjusted for the calendar year in which the 
BMI was recorded. We reported hazard ratios (HR) with 95% confidence intervals. Third, 
proportions were calculated of at least one recorded BMI for COPD, hypertension, 
DM2, eating disorders, depression and osteoarthritis. A sub-analysis was performed 
for eating disorders and depression, examining the proportions of BMI recordings 
within one year before or after these diagnoses were made. Fourth, proportions were 
calculated for a coded diagnosis of overweight and/or obesity based on a corresponding 
BMI. Overweight was defined as a BMI between 25 and 30 kg/m2 and obesity as a 
BMI of 30 kg/m2 or higher. The data was pre-processed using R Statistical Computing 
(version 4.3.1) and SPSS statistical software (version 29, IB Corporation, Armonk, NY). 
All statistical analyses were performed using SPSS statistical software.

Results 

Characteristics of the study population 

Our analysis included 676,708 individuals (Figure 1), with a total of 1,553,555 BMIs 
and 5,717,777 person-years. Baseline characteristics of this population are presented 
in Table 1. Almost 30% had at least one recorded BMI.
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Figure 1 Flowchart with exclusion criteria

Table 1 Baseline characteristics routine healthcare cohort of ELAN, 2007-2023 from 18 years and older

Total population n=676,708

Sex (% men) 48.0

Year of birth (year, median, IQR) 1971 (1954-1987)

Age at entry cohort (years, median, IQR) 40.0 (26.0 -56.0)

Follow-up in general practice (person-years, median, IQR) 7.5 (2.8 – 15.5)

Recorded BMI (%)
- First recorded BMI <25kg/m2 (%)
- First recorded BMI 25-30kg/m2 (%)
- First recorded BMI ≥30kg/m2 (%)

28.8
9.0

11.2
8.6

Overweight* (%) 3.4

Obesity* (%) 3.5

COPD* (%) 3.6

Hypertension* (%) 20.4

Type II diabetes* (%) 7.3

Eating disorders* (%) 0.3

Depression* (%) 11.9

Osteoarthritis* (%) 9.8

IQR: interquartile range, BMI: body mass index. 
*Based on the international classification of primary care (ICPC) codes 
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Recorded BMIs from 2007 to 2023 

The incidence rates of at least one recorded BMI increased with 61 to 215 per 1000 
person-years from 2007 to 2019. During the COVID-19 pandemic (2020, 2021, 2022), 
the incidence rates decreased to 173, 200 and 203 per 1000 person-years respectively. 
The highest incidence rate was observed in 2023 with an incidence rate of 263 person-
years (Figure 2).

Figure 2 Incidence rates of a recorded body mass index per year 2007–2023

Recorded BMIs per age category and sex 

The incidence rate of a recorded BMI per 1000 person-years was highest in the age 
category 71–80 years (186 per 1000 person-years; HR: 10.38; 95% CI 10.20-10.57) 
compared with the age category 18–30 years old. In the oldest age category (≥ 81 
years), the incidence rate decreased to 154 per 1000 person-years (HR: 8.86 95% CI: 
8.69–9.04). Adjusting for the calendar year in which the BMI was recorded, the hazard 
ratio (reference category 18–30 year), continued to increase, even in the oldest age 
category (Supplemental table 1). 
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At younger ages, a recorded BMI was more frequent in women than in men (age 
category 18–30 years: HR 1.63; 95% CI 1.58–1.68). This equalled for men and women in 
the age category 51–60 years (HR 1.01; 95% CI 0.99– 1.02). In the age categories above 
60, recorded BMIs were always more frequent in men than in women. The largest 
difference was found in the oldest age category (≥ 81 years) with an incidence rate of 
a recorded BMI of 174 for men and 142 for women per 1000 person-years (HR 0.86; 
95% CI 0.84–0.88) (Figure 3).

Figure 3 Incidence rates of a recorded body mass index per 1000 person years within age categories (n 
= 676,708)

Diagnosis of overweight and/or obesity 

In 15.0% (n = 101,517) of the study population, a BMI between 25 and 30 kg/m2 was 
recorded. Of these individuals, 11.5% showed a coded diagnosis of overweight and/ 
or obesity. In 10.7% (n = 72,280) of the study population, a BMI of more than 30 kg/
m2 was recorded. Of these individuals, 36.4% showed a coded diagnosis of overweight 
and/or obesity (Figure 4).
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Figure 4 Diagnosis of overweight and/or obesity* within a recorded body mass index 
*based on the International Classification of Primary Care (ICPC) codes 
Recorded body mass index between 25-30 kg/m2 n=101,517, recorded body mass index ≥30 kg/m2 n=72,280

Recorded BMIs per comorbidity 

Proportions of at least one recorded BMI were 68.5% in individuals with COPD, 70.6% 
for hypertension, 86.3% for DM2 and 64.2% for osteoarthritis. For eating disorders 
and depression, the proportions were 42.4% and 36% respectively (Figure 5). In the 
sub-analyses in which we included only individuals with an eating disorder (n = 957) 
or depression (n = 46,973) between 2007 and 2023 and a recorded BMI before and after 
the year of the coded diagnosis, the proportions were 20.3% and 29.5% respectively.
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Figure 5 At least one recorded body mass index in patients with different co-morbidities*. COPD: chronic 
obstructive pulmonary disease, *based on the International Classification of Primary Care (ICPC) codes. 
Total population n = 676,708, COPD n = 24,150, hypertension n = 137,776, diabetes type II n = 49,652, 
eating disorders n = 2,172, depression n = 80,531, osteoarthritis n = 66,531

Discussion 
In this observational study of 676,708 individuals using routine healthcare data from 
a Dutch cohort, almost 30% of the individuals had a recorded BMI in primary care. 
Incidence rates have been increasing consistently from 2007 to 2023 (except during 
the COVID-19 pandemic). The incidence rate of a recorded BMI per 1000 person- 
years increased with age, with the highest incidence rate in the age category of 71 
to 80 years old. At younger age, more women than men had a recorded BMI while at 
older age more men than women. GPs recorded BMIs more often in individuals on 
indication, mainly in chronic diseases like COPD, hypertension, DM2 and osteoarthritis. 
In psychiatric disorders (depression and eating disorders) affecting weight changes, 
BMI was frequently recorded. A coded diagnosis of overweight (25-30 kg/m2) or obesity 
(≥30 kg/m2) was recorded in only a small fraction of those who had a BMI recording 
indicative for these conditions.

The increase in recorded BMIs over the years was also observed in previous studies 
(14, 15). In this study, a notable decrease in BMI recordings occurred in the years 2020 
to 2022. This decrease can be explained by the COVID-outbreak during these years and 
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the restrictions taken at that time resulting in fewer visits to the GP and practice nurse 
(16-18). A positive development is that BMI recordings increased again in 2023. These 
findings suggest a growing awareness of the importance of recording BMI in the EHR 
in primary care but also show the value of in practice encounters. It is remarkable that 
the proportion of a recorded BMI in the Netherlands is considerably lower compared 
with data from other countries such as the United States, the United Kingdom and 
Australia (14, 19-21). In the Netherlands, according to the guidelines, recording BMI 
is standard practice for specific comorbidities such as COPD and DM2, as well as 
during cardiovascular risk assessment (22-24). However, it is not standard practice 
for the general population, whereas in some other countries, recording BMI might be 
standard practice for all patients visiting the general practice. Besides, comparing the 
studies from the different countries is difficult due to methodological differences, such 
as variability in follow-up duration and differences in inclusion criteria for patients 
with a minimal number of consultations with their GP. Our study included the entire 
population, including individuals who did not visit their GP. Interestingly, mortality 
rates for obesity-related diseases between the United Kingdom and the Netherlands 
are similar (25, 26), while proportions of recorded BMIs are different between these 
countries. Nonetheless, it remains unclear whether GPs are already more aware 
through routine recording BMI or if their awareness increases as a result of a recorded 
BMI. However, recording the BMI can change GPs behaviour, for example by making 
it easier to discuss weight during follow-up visits (3, 6). Further research should focus 
on factors influencing BMI recording practices within different healthcare systems 
across countries and the subsequent consequences of these practices. 

Regarding the sex differences, more women than men had a recorded BMI at younger 
ages, while at older ages, more men than women had their BMI recorded. This might 
be related to the difference in consultation rates between men and women. About 
80% of the women between the ages 16 and 54 years visit the GP at least once yearly, 
versus about 60% of men of the same age. At older ages, however, the consultation 
rates between men and women are nearly equal (27). 

In line with previous studies, BMI is more often recorded in older patients with obesity-
related comorbidities such as COPD, hypertension, and diabetes (19, 20, 28). This could 
be explained by these patients being routinely seen by the practice nurse due to the 
introduction of an integrated and structured care system since 2007 for patients with 
COPD, DM2 and cardiovascular risk management in the Netherlands (29-31). In this 
integrated care system, unlike in the United Kingdom where pay for performance 
exists (14, 32), there is no financial incentive for BMI recordings in the Netherlands (33). 
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It is noteworthy that individuals with eating disorders and depression less frequently 
have a recorded BMI than patients with COPD, hypertension, DM2 and osteoarthritis. 
This discrepancy could be explained by the higher prevalence of these psychiatric 
disorders among younger individuals, of whom a BMI is already less frequently 
recorded (Figure 3). Additionally, GPs might be more hesitant with these individuals, 
as measuring BMI can sometimes be very triggering. Certain psychiatric disorders are 
associated with obesity and weight change (12, 34-37), with depression for example 
sharing the same biological mechanisms as obesity (11, 38, 39). Recording BMI more 
frequently in this population might help prevent further weight gain or weight loss, 
as long as it is provided in a careful and empathetic manner, ensuring no discomfort 
to the patient or triggering feelings of shame.

In this study, a coded diagnosis of overweight and/ or obesity for a corresponding BMI 
was not commonly found in the EHR, which is consistent with the literature (40-42). 
Both diagnosing overweight and obesity and recording BMI are crucial: it results in 
prevention and early identification of overweight and obesity and can lead to weight 
loss (4, 42). Besides, it enables GPs when prescribing medication, writing referral 
letters, collaborating with colleagues (e.g., emergency services), discussing weight at 
follow-up, interpreting laboratory results and supports in risk management (6). A real-
life example from the Netherlands shows it was clearly important and useful to have 
a recently accurate BMI recording: during the COVID-19 pandemic, GPs were asked 
to vaccinate patients with morbid obesity (BMI ≥ 40 kg/m2) for COVID-19. GPs were 
unable to identify those patients, since BMIs were not recorded in the EHR.

To our knowledge, this is the largest population-based study from the Netherlands 
about recording practices of overweight, obesity, and recorded BMIs by Dutch GPs. 
This study, however, also has some limitations. First, our dataset is limited to a 
recorded height, weight, and BMI within the structured EHR, because we did not 
include free text data. It is likely that more BMIs (or weight and height) are recorded 
in free text in the EHR, as not all GPs translate their medical assessment to accurately 
coded recordings. So, our results could be an underestimation of available recorded 
BMIs. Second, it is important to note that routine healthcare data were used, showing 
limitations. To use this data accurately, we evaluated the data for extreme values 
and inconsistent records. Only less than 2% of the values were removed due to non-
adequate or extreme values of height, weight, and BMI. Third, in this study, we cannot 
be sure that height and weight were actually measured. Some GPs inquire about 
height and weight and rely on the measurements provided by the patients themselves. 
Self-reported weight may be an underestimation, but in the majority of the cases the 
diagnosis of overweight and obesity is accurately identified (43). 
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Conclusion 
Routinely recording BMI in the Netherlands is not currently standard practice since 
only one third of the adults in the Netherlands have a recorded BMI in their EHR. 
Incidence rates of recorded BMIs increased over the years from 2007 to 2023. 
Contributing factors to recording BMI are older age and chronic diseases such as COPD, 
DM2, hypertension and osteoarthritis. With the increasing prevalence of obesity and 
its related comorbidities, it should be considered to routinely record BMI in primary 
care in the Netherlands since it leads to early identification and treatment of obesity. 
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Supplemental table 1 Results of the cox regression of the association between age categories and a 
recorded body mass index

Age category (years) HR (95% CI) HR (95% CI)*

19-30 reference reference

31-40 1.34 (1.31-1.37) 1.11 (1.08-1.13)

41-50 2.58 (2.54-2.63) 1.10 (1.07-1.11)

51-60 4.90 (4.81-4.98) 1.29 (1.27-1.31)

61-70 7.81 (7.68-7.95) 1.55 (1.53-1.58)

71-80 10.38 (10.20-10.57) 1.96 (1.93-2.00)

81+ 8.86 (8.69-9.04) 2.07 (2.03-2.11)

HR: hazard ratio, CI: confidence interval. *Adjusted for the calendar year in which the body mass index 
was recorded 
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