
Páscoa et al. BMC Primary Care           (2023) 24:99  
https://doi.org/10.1186/s12875-023-02023-7

RESEARCH Open Access

© The Author(s) 2023. Open Access This article is licensed under a Creative Commons Attribution 4.0 International License, which 
permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you give appropriate credit to the 
original author(s) and the source, provide a link to the Creative Commons licence, and indicate if changes were made. The images or 
other third party material in this article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line 
to the material. If material is not included in the article’s Creative Commons licence and your intended use is not permitted by statutory 
regulation or exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To view a copy of this 
licence, visit http:// creat iveco mmons. org/ licen ses/ by/4. 0/. The Creative Commons Public Domain Dedication waiver (http:// creat iveco 
mmons. org/ publi cdoma in/ zero/1. 0/) applies to the data made available in this article, unless otherwise stated in a credit line to the data.

BMC Primary Care

Characterization of an obese population: 
a retrospective longitudinal study 
from real-world data in northern Portugal
Rosália Páscoa1,2,3*  , Andreia Teixeira1,2,4  , Teresa S. Henriques1,2  , Hugo Monteiro5, 
Rosário Monteiro1,2,3   and Carlos Martins2,6   

Abstract 

Background Obesity is a serious and largely preventable global health problem. Obesity-related electronic health 
records can be a useful resource to identify and address obesity. The analysis of real-world data from T82-coded (Inter-
national Classification of Primary Care coding, for obesity) primary care individuals can be an excellent national source 
of data on obesity’s prevalence, characteristics, and impact on the National Health Service.

Methods Retrospective longitudinal study, based on a database of electronic medical records, from the Regional 
Health Administration of northern Portugal. The study objectives were to determine the prevalence of obesity and 
to characterize an adult obese population in northern Portugal from a bio-demographic point of view along with 
profiles of comorbidities and the use of health resources. This study used a database of 266,872 patients in December 
2019 and screened for diagnostic code T82 from the International Classification of Primary Care.

Results The prevalence of obesity was 10.2% and the highest prevalence of obesity was in the 65–74 age group 
(16.1%). The most prevalent morbidities in patients with obesity as coded through ICPC-2 were K86 (uncomplicated 
hypertension), T90 (non-insulin-dependent diabetes), and K87 (complicated hypertension). Descriptive information 
showed that T82 subjects used more consultations, medications, and diagnostic tests than non-T82 subjects.

Conclusions Routine recording of weight and height deserves special attention to allow obesity recognition at an 
early stage and move on to the appropriate intervention. Future work is necessary to automate the codification of 
obesity for subjects under 18 years of age, to raise awareness and anticipate the prevention of problems associated 
with obesity.

Practical strategies need to be implemented, such as the creation of a specific program consultation with truly tar-
geted approaches to obesity.

Keywords Primary care, Obesity, Preventive medicine, Real-world data

*Correspondence:
Rosália Páscoa
rosaliapascoa@hotmail.com
Full list of author information is available at the end of the article

http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/publicdomain/zero/1.0/
http://creativecommons.org/publicdomain/zero/1.0/
http://crossmark.crossref.org/dialog/?doi=10.1186/s12875-023-02023-7&domain=pdf
http://orcid.org/0000-0001-8782-0260
http://orcid.org/0000-0003-1199-2220
http://orcid.org/0000-0002-4032-9594
http://orcid.org/0000-0003-1552-5507
http://orcid.org/0000-0001-8561-5167


Page 2 of 12Páscoa et al. BMC Primary Care           (2023) 24:99 

Introduction
Obesity is a serious and largely preventable global health 
problem. The worldwide prevalence of obesity nearly 
tripled between 1975 and 2016 with 13% of the world’s 
adult population (11% of men and 15% of women) obese 
in 2016 [1].

This problem is increasingly impactful: Scientific evi-
dence shows that the risk for non-communicable diseases 
increases with an increase in body mass index (BMI). 
Thus, obesity is a major risk factor for non-communi-
cable diseases including cardiovascular diseases (mainly 
heart disease and stroke); diabetes; musculoskeletal 
disorders (especially osteoarthritis); and some cancers 
(including endometrial, breast, ovarian, prostate, liver, 
gallbladder, kidney, and colon cancers) [1–3].

Obesity is defined as a BMI greater than or equal to 
30  kg/m2  [4]. The BMI provides the most useful popu-
lation-level measure of obesity [1] A 2015 Portuguese 
survey of adults aged 25–74  years described a national 
prevalence of obesity of 28.7% (95%CI: 26.8–30.6) and 
28.2% (95%CI: 26.4–30.5) in northern Portugal [5].

Globally, there appear to be two main causes for obe-
sity: an increased intake of energy-dense foods that are 
high in fat and sugars and an increase in physical inac-
tivity due to the increasingly sedentary nature of many 
work forms, changing modes of transportation, and 
increasing urbanization [1]. Effective interventions, 
including those addressing lifestyle in the domains of 
diet and physical activity that successfully reduce the 
population’s BMI by 1% or 5%, have a significantly posi-
tive impact on decreasing obesity-associated comorbidi-
ties such as cardiovascular disease, type 2 diabetes, and 
some types of cancers [6].

Obesity-related electronic health records (EHRs) can 
be a useful resource to identify and address obesity [3, 
7–10]. In Portugal, after the primary health care reform 
carried out from 2005 with the implementation of the 
pay-for-performance system, EHRs—including the codi-
fication through the International Classification of Pri-
mary Care (ICPC-2)—gradually began to be used in a 
generalized manner [11–13].

The ICPC-2 is a coding system proposed by the World 
Organization of Family Doctors classification group and 
includes clinical practices and family physicians [14] 
Classification with one-letter and two-digit alphanumeric 
codes is globally organized into chapters based on ana-
tomical systems over etiology [15] According to ICPC-2, 
code T82 is an obesity diagnosis [13, 14]. The Portuguese 
EHRs replaced almost all paper data records and simul-
taneously began monitoring multiple indicators (e.g. per-
formance, quality of care, healthcare expenses) through 
Microsoft power BI® reports [16]. In this context, the 
analysis of real-world data from T82-coded primary care 

individuals can be an excellent national source of data on 
obesity’s prevalence, characteristics, and impact on the 
National Health Service (NHS).

This study of adults in northern Portugal was based on 
real-data EHRs and aimed: i) to determine the prevalence 
of obesity in 2019; and ii) to characterize the obese popu-
lation from the bio-demographic point of view including 
a profile of comorbidities and the use of health resources.

Methods
Study design and setting
This was a retrospective longitudinal study conducted 
using real-world data from the northern Portugal 
regional health administration database in 2019. The 
Portuguese National Health Service offers universal cov-
erage  and is administratively divided into five regions: 
North, Centre, Lisbon and Vale do Tejo, Alentejo, and 
Algarve. The entire population of mainland Portugal is 
registered in one of these administrative health regions 
according to the geographical area of  residence. The sys-
tem organizes and provides all health care (primary and 
secondary) to that population.

Data collection
In this study, the Studies and Planning Department of 
the regional health administration of northern Portugal 
(Ministry of Health, Portugal) built a database contain-
ing the last record available for the following variables for 
each individual with ICPC code T82: gender, age, weight, 
height, abdominal perimeter, alcohol intake, smoking sta-
tus, cholesterol (total, and high-density lipoprotein cho-
lesterol (HDL-C), triglycerides, and systolic and diastolic 
blood pressure. For each individual, a list of comorbidi-
ties was also collected, with the coding date of each of the 
health problems.

Data regarding the total number of patients with T82 
on the list of health problems as well as the popula-
tion registered in the regional health administration of 
northern Portugal were also obtained from the regional 
health administration of northern Portugal. We note the 
immediate and autonomous coding of the T82 by the 
Portuguese electronic information system (SClínico®). 
This continues as long as the individual has a consulta-
tion in which he/she is evaluated in terms of weight and 
height. This approach was established with version 2.7 of 
SClínico® in March 2019.

Data, referred to until this point, were obtained with-
out aggregation at the individual level for general charac-
terization analysis.

Concerning the data collection related to the use of 
health resources, the Department of Studies and Plan-
ning of the regional health administration of north-
ern Portugal integrated a grouped data section into the 
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database. These data, grouped and organized by age 
groups through Microsoft Power BI® reports, refer to 
medical consultations, medications, diagnostic tests, and 
sick days with absence from work. All individuals aged 
18 years or over were considered, taking into account the 
following age groups: [18–30[, [30–40[, [40–50[, [50–60[, 
[60–70[, and [80 > [ years old.

Data processing was done through the Department of 
Studies and Planning of the regional health administra-
tion of northern Portugal. The data were extracted from 
the server through an anonymized data processing and 
editing platform and delivered securely to the principal 
investigator following legal regulations and appropriate 
approval. The database was exported to Microsoft Excel 
2016®, and the statistical analysis was performed using 
SPSS Statistics 25.0® and R software.

Data cleaning
Initially, data from 421 126 individuals were presented 
corresponding to all subjects with the ICPC-2 code T82 
in 2019 from northern Portugal. The most robust meth-
odological strategy to clean and improve the quality of 
this real-world database was to define the maximum and 
minimum values for the weight and height of partici-
pants. Thus, it was essential to have representative data 
of the Portuguese population such as those obtained 
through the first Portuguese Health Examination Survey 
(INSEF) [5]. The INSEF was a cross-sectional population-
based study representative at a regional and national 
level. Individuals between 25 and 74 years old and resid-
ing in Portugal were selected from the national health 
users’ registry via multi-stage stratified probabilistic sam-
pling. European health examination survey (HES) proce-
dures were followed [17].

Thus, all those outside the 25–74 age group were 
excluded. Then, all individuals who presented height val-
ues outside the minimum of 116.2 cm and the maximum 
of 194 cm were excluded. And, subsequently, those with 
weight values   outside the minimum of 37.9 kg and a max-
imum of 160 kg were also excluded [5, 17].

Both previous and new obesity diagnoses were 
included, and the database included both incident and 
prevalent individuals. Through the data cleaning per-
formed, individuals who still had the T-82 coding (prob-
ably performed at an earlier stage in time and therefore 
still manually), but who no longer met the criteria for 
obesity (according to their most up-to-date anthropo-
metric data in the clinical file) were also excluded.

After data cleaning process (Fig.  1.), the data-
base allowed the analysis: 1) at the individual level 
(bio-demographic characterization, with a profile of 
comorbidities), including the individuals between 25 
and 74  years old; 2) at the group level (use of health 

resources characterization), including the individuals 
from 18 years old onward.

Statistical analysis
For data analysis and interpretation purposes, patients 
with obesity were divided into three categories: class 
I  (BMI 30 to 34.9 kg/m2), class II (BMI 35 to 39.9 kg/
m2), and class III (BMI greater than or equal to 40 kg/
m2) [4]. The prevalence of obesity was calculated for 
the adult population (25–74 Years) registered in the 
regional health administration of northern Portugal in 
2019.

The subjects were characterized in terms of health 
resource utilization via data analysis in Microsoft 
power BI® reports. These were available by age group 
and compared individuals with and without T82 cod-
ing. Differences concerning the number of patients 
with consultations (usage rate of medical consultation), 
the number of patients with medication prescriptions, 
and the number of patients with diagnostic tests (any 
medical test carried out to complement diagnosis or 
to diagnose a condition) were evaluated. Data regard-
ing the usage intensity quotients of medical consulta-
tion [number of consultations/number of patients], 
usage intensity quotients of medication [number of 
packages/number of patients], intensity quotients of 
the amount spent on medication (euro) [amount spent 
in euro on medication/number of patients], diagnostic 
tests intensity quotients [number of diagnostic tests/
number of patients], quotient of medically justified 
absences from work [number of absences/number of 
patients], and intensity quotient of sick days [number 
of sick days/number of patients] were also analyzed. No 
statistical testing was used to compare subjects with or 
without T82 coding, and descriptive information only 
is reported.

The categorical variables were described using absolute 
and relative frequencies, n (%). The normally distributed 
continuous variables were described by the mean and 
respective standard deviation, mean ± SD, and by the 
minimum (min) and maximum (max) values. In the case 
of continuous variables not normally distributed, the data 
were presented by the median and respective interquar-
tile interval (Med  (Q1;  Q3)) where  Q1 is the first quartile 
and  Q3 is the third quartile. The normality was verified by 
observing the histograms.

Ethics approval
The study protocol was approved by the Health Ethics 
Committee of the Regional Health Administration of 
northern Portugal [36/2019 | DEP/2020/81].
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Results
Initially, data from 421 126 individuals were presented. 
Subsequently, all those outside the 25–74 age group were 
excluded leaving the database with 348 536 individuals. 
Next, all individuals who presented height values outside 
the minimum of 116.2 cm and the maximum of 194 cm 
were excluded leaving 280 450 individuals. Those with 
weight values   outside the minimum of 37.9 kg and a max-
imum of 160 kg were then excluded for 279 438 individu-
als remaining. Finally, BMI values were calculated, and 12 
566 with a BMI value < 30 kg/m2 were excluded (Fig. 1.). 
Thus, data from 266 872 individuals were analyzed.

Prevalence of obesity
A total of 266 872 individuals were identified with a 
diagnosis of obesity (ICPC-2 code T82) in northern 

Portugal. The prevalence of obesity obtained in this 
study was 10.2% considering the 2  619 161 adults aged 
25–74  years registered in 2019 in the regional health 
administration of northern Portugal. The prevalence by 
age group was higher in groups 65–74 (16.1%) and 55–64 
(13.2%) (Table 1.). The T82 ICPC-2 coding of obesity has 
increased in recent years especially in 2018 (Fig. 2).

Bio‑demographic characterization:
The average age was 54.4  years (range from 25 to 
74 years) and 172 834 (64.8%) were women. The largest 
number of individuals, 72 698 (27.2%), were 55–64 years. 
Among patients with obesity, 186 742 (70.0%) had class I 
obesity.

Of the 266 872 individuals, 162 388 (60.9%) had at least 
one morbidity in addition to obesity. Table 1 provides a 
more detailed characterization of these individuals.

Fig. 1 Results from the data cleaning process. BMI: Body Mass Index
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Table 1 General characterization of the individuals with an obesity diagnosis in northern Portugal identified by ICPC-2 code T82—
Obesity. N = 266 872

M ± SD: mean and respective standard deviation; min: minimum; max: maximum

HDL-C high-density lipoprotein cholesterol, LDL-C low-density lipoprotein cholesterol, BMI body mass index
a self-reported data (rest are measured data)

Missing Out‑of‑range values

Age (years), M ± SD, min–max 54.4 ± 12.5, 25–74 0 0

Age group, n (%)

 25–34 21 442 (8.0) 0 0

 35–44 40 528 (15.2) 0 0

 45–54 63 427 (23.8) 0 0

 55–64 72 698 (27.2) 0 0

 65–74 68 777 (25.8) 0 0

Age group prevalence, %
 25–34 (n = 459 497) 4.7 0 0

 35–44 (n = 576 009) 7.0 0 0

 45–54 (n = 607 030) 10.4 0 0

 55–64 (n = 550 671) 13.2 0 0

 65–74 (n = 425 954) 16.1 0 0

Gender, n (%)

 Females 172 834 (64.8) 0 0

 Males 94 038 (35.2) 0 0

Weight (kg), M ± SD, min–max 89.97 ± 13.16, 46–160 0 0

Height (m), M ± SD, min–max 1.62 ± 0.09, 1.17–1.94 0 0

Abdominal circumference (cm), M ± SD, min–max 108.2 ± 10.4, 59–195 91 942 (34.5) [57.5; 197] 344

Alcohol intakea (g/week), M ± SD, min–max 61.3 ± 119.3, 0–6020 7 160 (2.7) __

Smoking statusa (number of cigarettes/day), M ± SD, min–max 1.4 ± 39.7, 0–20,103 6 148 (2.3) __

Total cholesterol (mg/dl), M ± SD, min–max 187.9 ± 36.9, 28–414 26 224 (10.9) __

HDL‑C (mg/dl), M ± SD, min–max 50.8 ± 13.1, 17–168 29 084 (12.2) __

Triglycerides (mg/dl), M ± SD, min–max 136.1 ± 78.8, 17–1673 27 214 (10.2)
(2630 > 400 mg/dl)

__

LDL‑C (mg/dl), M ± SD, min–max 110.1 ± 32.2, -38–330.2 33 302 (14.2) __

Systolic blood pressure (mmHg), M ± SD, min–max 132.1 ± 14.4, 88–224 892 (0.3) [87.5; 224] 264

Diastolic blood pressure (mmHg), M ± SD, min–max 79.9 ± 9.3, 44–128 885 (0.3) [43.5; 128] 227

BMI, n (%)

 Obesity class I 186 742 (70.0) 0 0

 Obesity class II 59 510 (22.3) 0 0

 Obesity class III 20 620 (7.7) 0 0

Comorbidities (in addition to obesity), n (%)

 0 104 484 (39.1) 0 0

 1 101 485 (38.0) 0 0

 2 50 175 (18.8) 0 0

 3 8 602 (3.2) 0 0

 4 1 787 (0.7) 0 0

 5 287 (0.1) 0 0

 6 47 (0.0) 0 0

 7 5 (0.0) 0 0
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Those in the 60–70 and 70–80 age groups were most 
likely to have obesity —18.9% (supplemental material 1).

Profile of comorbidities
This study found that the most prevalent morbidities 
in patients with obesity as coded through ICPC-2 were 
K86 (uncomplicated hypertension), T90 (non-insulin-
dependent diabetes), and K87 (complicated hyperten-
sion). These morbidities were still more prevalent when 
considering the coding before and after obesity coding 
(supplemental material 2). The distribution of ICPC-2 
codifications in patients with obesity is displayed in 
Fig. 3. Unlike K86 and K87, T90 increased over time.

Uncomplicated hypertension, non-insulin-dependent 
diabetes, and complicated hypertension were the most 
prevalent regardless of the obesity class (supplemental 
material 2).

The most prevalent morbidities in patients with obesity 
(as per the Microsoft power BI® report data) similarly 
included uncomplicated hypertension and non-insulin-
dependent diabetes, but not the other conditions. In non-
T82 individuals, also through the data from the Microsoft 
power BI® reports, T83 (overweight) was the most 

common. The other top 10 morbidities included uncom-
plicated hypertension but not non-insulin-dependent 
diabetes (T90) (supplemental material 1).

Use of health resources
Data from the Microsoft power BI® reports also allowed 
the characterization of the obese population including a 
comparison with a non-obese population.

We next compared descriptive information from 
patients with and without obesity in terms of the use of 
consultations, medications, and diagnostic tests. T82 
subjects always had a higher percentage (Fig. 4). Between 
83% (age group of [18–30[ years old) to 99% (age group 
of [70–80[ years old) of the individuals with obesity have 
at least one medical consultation per year versus only 
57% (age group of [18–30[ years old) to 88% (age group 
of [70–80[ years old) of the individuals without obesity. 
This difference is higher, around 29%, in the 30–40-year-
old age group. Moreover, the percentage of individu-
als with obesity that take at least one medication varies 
between 72% (age group of [18–30[ years old) and 99% 
(age group of [80 > [ years old) versus the group without 
obesity which ranges between 57% (age group of [18–30[ 

Fig. 2 The density of obesity codification over time
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years old) and 93% (age group of [70–80[ years old). Once 
again, a higher difference of 20% was found in the group 
aged 30–40 and 40–50 years. The subjects without obe-
sity had diagnostic tests use rates of 29% (age group of 
[18–30[ years old) and 67% (age group of [70–80[ years 
old), and the group with obesity had values between 48% 
(age group of [18–30[ years old) and 83% (age group of 
[70–80[ years old). In this case, the higher difference 

between the two groups (26%) was found in the group 
aged between 40–50 and 50–60 years.

Still considering the comparison between individu-
als with and without T82 coding, an individual with 
T82 in the 18–30, 30–40, and 40–50 age groups used 
almost twice as many consultations as individuals in 
the same age group and without T82 (83.64, 86.16 and 
89.77% versus 57.81, 56,76 and 60.97%, respectively). 

Fig. 3 Distribution of other ICPC-2 diagnoses in patients with obesity. K86: Uncomplicated hypertension; T90: Non-insulin-dependent diabetes; 
K87: Complicated hypertension; K90: Stroke/cerebrovascular accident; X76: Malignant neoplasm breast female; T89: Insulin-dependent diabetes; 
K75: Acute myocardial infarction; K74: Ischemic heart disease with angina; K76: Ischemic heart disease without angina; K91: Cerebrovascular disease
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An individual with T82 in the 30–40 and 40–50 age 
groups was prescribed more than 1.80 times more 
medication. The National Health Service spent on 
that medication, in euros, more than twice of what 
was spent on those without T82 for the same age 
groups. Regarding diagnostic tests, this trend toward 
more diagnostic tests with higher expenses in the T82 
group continues. The difference is more expressive in 
the 18–30, 30–40, and 40–50 age groups with around 
1.8-fold more costs per individual. Finally, medically 
justified absences from work more than doubled in 
individuals with T82 in the 18–30 age group. An indi-
vidual with T82 aged 18–30 and 30–40  years at least 
doubled the number of days of illness versus someone 
in the same age group without T82. Figure 5 presents a 
more complete view of this information.

Discussion
Summary
The prevalence of obesity was 10.2% in the adult (25–
74 years) population of the regional health administration 
of northern Portugal, in 2019. From a bio-demographic 

point of view, patients with obesity were predominantly 
middle-aged women, and obesity class I was seen in 
70.0% of the obese population.

Regarding the comorbidity profiles, the most preva-
lent comorbidities in patients with obesity were uncom-
plicated hypertension (K86), non-insulin-dependent 
diabetes (T90), and complicated  hypertension (K87). In 
addition to cardiovascular diseases and diabetes, malig-
nant neoplasm of the female breast (X76) was also identi-
fied in the top 10 obesity comorbidities.

Depending on the age group, regarding descriptive 
information, each individual with T82 used almost twice 
as many medical consultations and was prescribed 1.80-
fold (more than double the expenses for medications). 
They had about 1.80-fold more expenses with diagnos-
tic tests, needed more than twice as many absences from 
work for medical reasons, and had at least twice as many 
sick days.

Comparison with existing literature
The prevalence of obesity found in the present study 
(10.2%) was lower than that documented in previous 

Fig. 4 Comparison of usage rates of medical consultations, medications, and diagnostic tests between individuals with and without T82-obesity 
coding. Non-T82: Without obesity. T82: Obesity
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Portuguese studies. The INSEF presented an obesity 
prevalence of 28.2% (95%CI: 26.4–30.5) for northern 
Portugal [5]. The National Food, Nutrition, and Physical 
Activity Survey (IAN-AF) showed an obesity prevalence 
of 21.6% (95%CI: 19.5–23.8) [18]. Both studies used rep-
resentative samples of the Portuguese general population 
but different definitions of the adult population consider-
ing individuals aged 25–74 years [5] or 18–64 years [18]. 
The lower prevalence versus INSEF [5] and IAN-AF [18] 
is probably due to the real-world data from the EHRs. 
There might be more patients with obesity in northern 
Portugal, but they were not included in this study if they 
are not coded with T82. Supporting this view is the fact 
that the T82’s coding density is significantly higher after 
2018 when automatic coding was implemented (Fig. 2).

Proper data recording is another key variable, especially 
weight, and height. Of the 348 536 individuals, only 279 
438 remained after excluding those with values outside 
the minimum and the maximum of weight and height. 
Thus, 19.8% of 348 536 individuals were excluded due 
to inadequate values. This situation raises the suspicion 

of significant difficulties in the complete assessment of 
the Portuguese population’s BMI through real-world 
data from EHRs. This emphasizes yet another concern: 
the difficulty of recognizing obesity as a disease [19] and 
underdiagnosis that delays the beginning of intervention 
(lifestyle modifications relating to nutrition and physical 
activity), which in turn increases the risk of developing 
morbidities.[3, 20].

The patients with obesity were predominantly women, 
which is consistent with the INSEF [5] (64.8% vs 58.2%) 
and the IAN-AF [18] (64.8% vs 57.5%). From a bio-demo-
graphic point of view, patients with obesity were pre-
dominantly middle-aged women, and obesity class I was 
found in 70.0% of the obese population. Regarding the 
distribution of T82 individuals among age groups, the 
subjects aged 55–64 years had the highest value: 27.2%.

There are no other similar studies for comparison in 
terms of comorbidities and the use of health resources 
among Portuguese populations with T82 diagnoses to 
the best of our knowledge. However, several non-Por-
tuguese studies are consistent with the fact of the most 

Fig. 5 Comparison between T82 and non-T82 including intensity quotients of medical consultations, medications, the amount spent on 
medication, diagnostic tests, the amount spent on diagnostic tests, medically justified absences from work, and sick days. Non-T82: Without obesity. 
T82: Obesity
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prevalent morbidities associated with obesity are cardio-
vascular diseases, diabetes, and some cancers like breast 
cancer [3, 21–23].

Of all morbidities (except T89 (insulin-dependent dia-
betes)), the coding density of uncomplicated hyperten-
sion (K86) and complicated hypertension (K87) appeared 
to reduce over time, whilst coding of other conditions 
tended to increase.

An interpretation for these data could be that the 
higher initial coding density of K86 and K87 is due to the 
presence of more individuals on these dates already diag-
nosed (but not with codification) with hypertension than 
with other morbidities. Current coding density values for 
hypertension may thus be more real and congruent with 
the true incidence of hypertension. The earlier awareness 
of the diagnosis of hypertension—given the impact of 
cerebrovascular events on Portuguese mortality—may be 
another reason for this aspect.

In 2015, 3 327 children and young people up to the age 
of 19 had type 1 diabetes (T89), which corresponded to 
0.16% of the Portuguese population [24]. These data sug-
gest that the T89 density graph does not show values   in 
accordance with reality. The values probably reflect a 
practical coding problem due to the confusion between 
the concept of "insulin-dependent diabetes" (T89 or type 
1 diabetes) and "insulin-treated diabetes" (type 2 diabe-
tes, correctly coded as T90).

A very interesting study on the burden of obesity-
related diseases in the WHO European Region (Por-
tugal not included) stated that a 1% reduction in BMI 
would result in a 4.7% reduction in the prevalence of 
type 2 diabetes. Even better, a 5% reduction in popula-
tion BMI would reduce the prevalence of type 2 diabetes 
by 16.7% across Europe [6] Substantial reductions in all-
cause healthcare costs were observed as early as 1  year 
after sustained weight loss in adults with obesity [25] In 
a multicenter randomized trial with a 24-month follow-
up in primary care, patients with a motivational lifestyle 
change intervention achieved a 5% or greater reduction 
from baseline weight, which is a common criterion for 
clinically significant weight loss [26].

It is not surprising that obesity is related to the greater 
use of health services and resources. Consistent with pre-
vious research, this study demonstrated that T82-coded 
individuals were prescribed over 1.80-fold more medica-
tions with more than double the expense to the National 
Health Service on medication. A German population-
based health survey also stated that patients with obesity 
are more than twice as likely to have medication prescrip-
tions compared to their healthy-weight counterparts and 
that the annual costs of individuals with obesity could 
exceed the costs of individuals with a normal weight by 
two-fold [27] A large, population-based study in Israel 

used comprehensive EHR data to show that healthcare 
costs increased by more than double among individuals 
with obesity [28].

A recently released study in the Centre for the Study 
of Evidence-Based Medicine (CEMBE) of the Faculty of 
Medicine of the University of Lisbon and by the consultant 
Evigrade-IQVIA showed that treating obesity-related dis-
eases (diabetes, stroke, ischemic heart disease, and chronic 
kidney disease) costs 88 times more than the cost of treat-
ing obesity ‘per se’. In 2018, there were 46 269 deaths from 
obesity-related diseases, which represents 43% of the total 
deaths that occurred in mainland Portugal that year [29].

The costs of obesity to society are also higher due to 
absences from work due to illness and employment dif-
ficulties [30]. Here, T82-coded individuals had more than 
twice as many absences from work for medical reasons 
and had at least twice as many sick days.

Depending on the age group, descriptive information 
showed that each T82-coded individual used almost 
twice as many medical consultations and had about 1.8-
fold more expenses with diagnostic tests. The greater 
use of services such as the number of consultations was 
previously associated with an increased BMI. However, 
a greater number of consultations did not seem to posi-
tively impact the patients’ BMI [20]. This situation is 
probably related to the fact that these consultations are 
only (or predominantly) aimed at addressing comor-
bidities arising from obesity and not obesity per se. 
Comprehensive weight management solutions that inte-
grate lifestyle interventions can be valuable to patients, 
employers, and payers [25].

The substantial and multi-domain costs associated with 
obesity emphasize the need for investment to address 
this important public health problem. Here, there is even 
a question of proper allocation of resources, which are 
always scarce and being channeled to deal with the con-
sequences of preventable disease.

Strengths and limitations
This is the first Portuguese study to use the content of real-
world EHRs to study patients with obesity in northern 
Portugal, representing a pragmatic strategy to understand 
the impact of obesity. After applying the selection crite-
ria, this real-world database produced a dataset that the 
authors consider to be of good quality, which appears to be 
a challenge in real-world studies. By studying this popula-
tion and having found differences between those with the 
ICPC-2 T82 code and those without the ICPC-2 T82 code, 
an important factual value can be recognized about the 
impact of obesity on the population and health indicators.

The main limitation of this retrospective study is the fact 
that there may be more patients with obesity in northern 
Portugal who were not coded as such in primary health 
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care and were not included in this study. Prior to version 
2.7, of the electronic information system (March 2019), 
manual obesity coding was required by the physician. In 
particular, the lack of valid values   for weight and/or height 
on real-world EHRs implied the direct elimination of an 
important proportion of individuals. Another limitation of 
this work is the fact that not all of the subjects with obe-
sity are NHS users. Thus, more accurately, the prevalence 
estimate presented here will correspond more to the adult 
(25–74  years) prevalence of obesity among NHS users, 
in the northern region of Portugal, in 2019. On the other 
hand, there may be individuals without T82 coding who, 
despite being so coded, may not have obesity. In summary, 
the risk of misclassification bias must be admitted.

Eventually, individuals who have more comorbidities 
(and therefore probably older) may be more likely to have 
more up-to-date data, as they will have more consulta-
tions and, therefore, more opportunities to update their 
clinical records.

Furthermore, the fact that we did not know exactly 
whether obesity is coded or not when the patient meets 
diagnostic criteria greatly limits the temporal analysis of 
comorbidities in relation to the diagnosis of diabetes.

Implications for practice and research
This study provides extremely relevant conclusions to 
Portugal and has real-world data on obesity not previ-
ously studied including prevalence, characterization, 
most prevalent comorbidities, and use of resources 
and health services. The real-world data comparisons 
between T82 and non-T82 individuals showed the 
impact of obesity.

EHRs have evolved making it necessary to understand 
the quality of documented data to continuously optimize 
its content and the strategies that depart from it. Thus, 
routine recording of weight and height deserves special 
attention to allow obesity (and overweight) recognition 
at an early stage and move on to the appropriate inter-
vention for this assessment and management. Future 
work is necessary to automate the codification of obesity 
for subjects under 18 years of age (a situation that does 
not yet happen in Portugal). This will be critical to raise 
awareness of the problem at an earlier stage while antici-
pating intervention and amplifying their impact in the 
prevention of problems associated with obesity.

Practical strategies need to be implemented such as 
creating a health program consultation for obesity for 
truly targeted approaches to obesity. For this to work, 
it is necessary to incorporate automated prompts/pro-
grammes into EHRs, reimburse medications, train pro-
fessionals, and provide resources for the support and 
proper practice of lifestyle medicine.
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