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ABSTRACT: Obesity management is a big challenge for health care providers. Obesity-related metabolic 
diseases are the most common chronic conditions and risk for shorter lifespan. Primary care is the appropriate 
level, not only for the management but for the prevention and early recognition as well. Obesity develops 
gradually and needs attention in the early phase of weight gain. The main results of four Hungarian and 
international studies in primary care settings were summarized, seeking relationship between weight gain in 
younger life and development of metabolic diseases. Data of primary care patients were collected about the 
changes of their weight gain from 20y to the present. Source: medical files and self-reports. Early weight-gain 
between 20y and 30y means a serious risk for developing diabetes, between 30y and 40y for hypertension and 
even faster weight-gain could be a risk factor for both metabolic diseases. In females, significant weight gain 
around pregnancies and the menopause could increase the risk of these morbidities as well. Primary care 
service providers/family physicians/general practitioners ought to be not only an inactive observers, they have 
to give more focus on those of their patients who show conspicuous weigh gain in their younger decades, to 
explore the individual reasons and to initiate the appropriate intervention as early as possible. 
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INTRODUCTION 

The prevalence of obesity is increasing rapidly in all age groups worldwide. It is currently one 
of the fastest growing epidemics, affecting 10-40% of the adult population. Reduced life expectancy 
and obesity related complications may account for 5-10% of all health costs in the European countries 
[1].Obesity increases the risk of adverse health conditions, the risk of metabolic and cardiovascular 
diseases, certain type of cancers, impaired quality of life, and (as recently discovered) complications 
from Covid-19 [2]. 

 During the normal ageing process, weight gain often occurs gradually over decades (about 0.4-
0.5 kg per year), making it difficult for most people to perceive the specific causes [3]. Prevention of 
obesity is not always easy; there are some essential contributing factors, i.e. genetic background, 
lifestyle, medication, environmental circumstances etc. Since weight stability requires balance 
between energy consumed and expended, in most of the cases, the advice to “eat less and exercise 
more” seems to be straightforward in the prevention [4]. It should be started as early as possible; 
therefore interventions preferably in childhood could be implemented for prevention. Obesity 
management requires holistic approach, analysis of individual risk factors and it is a time consuming, 
not always successful process. 

 Excess body weight during childhood is associated with an increased risk of adult type 2 
diabetes only if it continued until puberty or later ages [5]. In addition to the robust evidence that 
obesity and excess body weight are strongly related to the incidence of metabolic diseases (type 2 
diabetes, hypertension), the rate of weight gain could also contribute to the occurrence of these 
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morbidities. The rate of weight gain was evaluated in studies among middle-aged and elderly 
populations over a few years of follow up periods [6,7]. None of the primary care studies focused to 
this phenomenon and it was the reason why our research started, initiated in the primary care setting, 
the first line of the health care system. Our first Hungarian lifelong study, in which the two main 
components of Metabolic Syndrome were evaluated [8] and the following others found differences 
between the dynamics of weight gain among patients with obesity, diabetes and hypertension [9,10].  

 A medical setting is required to control laboratory parameters (plasma glucose level, lipid 
profile), blood pressure is often measured by the patients, while body weight and height are usually 
checked by the individuals themselves. Although many people regularly measure their own body 
weight, remember these data, they rarely store or compare these records. 

 The aims of this paper are to present and summarize our previous findings; how the weight 
gain trends to overweight and obesity in the younger decades and could be responsible for the onset 
of metabolic diseases and to explain why early primary care intervention is needed. 

 

METHODS and PATIENTS 

Study Design 

A cross-sectional survey, combined with retrospective analysis. 

Selection of Participants 

Patients (aged between 60 and 70 years) who visited the offices of their family physicians/general 
practitioners or primary care outpatient clinics within the study period for any reason (having actual 
complaints, coming for regular screening, drug prescription, etc.) were consecutively selected.  

Data Collection 

Having been informed about the aim of the survey and given the proper instructions, the 
selected participants were asked to fill in a short one page questionnaire in the doctor’s office. The 
form contained questions regarding self-recorded data of body weight in each decade of life (at 20, 30, 
40, 50, and 60 years of age), the most recent and the highest values; body height at 20 years and 
recently. For women, the weight before the first pregnancy, after the last delivery, before and after 
menopause was also requested. Primarily, if were available or recorded previously, data in the 
medical files were used, otherwise the self-reported data were considered. The recent corresponding 
measures were performed by the staff and they added the time of diagnoses as needed [8,9,10]. In the 
international study, the questionnaire in English was translated to their respective national language 
by the family physicians, who participated in the national arms of the study in Germany, Hungary, 
Italy, Slovakia and Ukraine [11]. (See Appendix). 

The protocol of the first Hungarian study [8] was continuously improved using more developed 
methods in order to drop out unreliable data. Questions regarding pregnancy and menopause were 
added in the last (international) study [11]. 

Settings 

The participating practices were located in the suburb of Budapest, in Debrecen and Kecskemét 
(Hungary), Leipzig (East-Germany), in Rome, around Naples (South-Italy), in Bratislava (Slovakia) and 
near to Uzhgorod (West-Ukraine). 

Practice sizes varied between 1200-1800 enrolled patients, 56-112 subjects participated from each 
practice. The duration of the study was usually one week. 

Exclusion Criteria 

The primary exclusion criteria were: serious visual, acoustic or mental impairment, participation 
in our previous studies or simple refusal to participate. In order to reduce methodological bias, the 
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validity of self-reported data was checked. After completing the questionnaire, the participants’ 
current body weight and height were measured and subjects (approx.20%) were excluded if the 
difference between the self-reported and the recently recorded data exceeded 3 kg or 5cm.  

Quantitative Variables 

The participants were divided into four groups: patients with diabetes (DM), with hypertension 
(Hyp), or both (HyDm) and a control group (people having neither diabetes nor hypertension). For 
another comparison, patients with both illnesses were counted among diabetics.  

After weight and height measurements the body mass index (BMI) was calculated. Percentage 
of weight change was calculated as weight at examined decade/ weight at previous decade. The 
overall incidence rate was calculated as the ratio between the numbers of cases. Hypertension and 
diabetes were used as an outcome measure. Independent variables included gender, age and BMI 
categories.  

Statistics 

In the different studies, the following statistical methods were used: Student t-test, logistic 
regression (OR and CI), ANOVA, Fisher and κ2 test, Cox-regression model, Schönefeld residual test. 
The analyses were performed using SPSS and later on STATA 10.1.softwares. 

RESULTS 

Altogether 2 468 persons, above 60 years participated in the four studies. Their distributions 
regarding referenced studies:  

Reference No All Men Women 

8 354 159 195 

9 540 225 315 

10 815 319 496 

11 759 337 422 

Within the results of the studies, there was no statistical difference between the mean ages of the 
established diagnoses. Diagnosing hypertension was 55.4 (±15.9) (median: 59) years in men and 53.8 
(±15.7) (median: 56) in women, while diabetes was diagnosed at the age of 51.3 (±17.1) (median:53) 
years and 54.4 (± 13.1) (median: 50) years in males and females, respectively [10]. Higher age at the 
recognition of diabetes 58.2 ± 8.7 years was recorded only in one study and only by men [11]. 

Five hundred forty patients were involved in our second study [9]. The most important 
phenomena, the faster weight gain in the early decades by men with diabetes and hypertension were 
demonstrated on Tables 1. and by women on Table 2. 

Table 1. Means of self-recorded current and maximum weight [kg] and weight gain between decades 
[Δ], and last decade prior to diagnosis of men, with hypertension (Hyp), with diabetes (DM), with 
both (HyDm) and with neither disease (control group-None ) * Significant (p<0.05) difference 
between decades of different diagnostic groups [9]. 

MEN None  Hyp  DM  HyDm  
n: 225    61  104  38  22  

Age decades  Δ  Δ  Δ  Δ 
20 years 67.6  66.8  73.0  69.7  
30 years 68.9 1.3 69.8 1.0 79.1 *6.1 71.2  1.5 
40 years 70.2 1.3 73.1 3.3 82.1  3.0 72.1  1.1 
50 years 72.9 2.7 76.2 3.1 84.2  2.1 75.2  3.1 
60 years 75.1 2.2 76.6 0.4 89.5 *5.3 79.8 *4.6 
Current 75.7 0.6 77.4 0.8 90.2  1.3 84.1  5.3 
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Last prior to diagnosis     1.8   3.2  3.3 
maximum 82.6  82.1  91.1  90.9  

Table 2. Means of self-recorded current and maximum weight [kg] and weight gain between decades 
[Δ], and last decade prior to diagnosis of women, with hypertension (Hyp), (with diabetes (DM), 
with both (HyDm), and with neither disease (control group- None ).* Significant (p<0.05) 
difference between decades of different diagnostic groups [9]. 

WOMEN None  Hyp  DM  HyDm  
n: 315    65  180  42  28  

Age decades  Δ  Δ  Δ  Δ 
20 years 54.8  54.1  59.1  60.2  
30 years 58.1  3.3 56.2  2.1 60.2  1.1 63.2  3.0 
40 years 61.0  2.9 59.8  3.6 71.1 *10.9 67.9 *4.7 
50 years 65.9  4.9 64.0  4.2 73.6  2.5 69.0  1.1 
60 years 66.5 0.6 67.9 *3.9 77.0 *3.4 69.2  0.2 
Current 67.9  1.4 68.6  0.7 78.5  1.5 73.9  4.7 

Last prior to diagnosis     3.9   6.3   6.4 
Maximum 69.7  73.3  81.9  82.6  

In the fourth study [11] a lifelong body weight gains were observed in all diagnostic categories 
and genders (Table 3.). The last measured data were usually smaller then the “peaks” within 
previous decades.Diabetes and hypertension were diagnosed earlier among patients with both 
morbidities, while hypertension alone occurred later. Diabetic men reported their highest weight gain 
between 20-30y of age, when expressed both in [kg] and in percent of the weight at 20y. It was usually 
followed another fast weight gain in the last decade before diabetes was diagnosed. The highest early 
increase was recorded among men with both morbidities. Patients with hypertension had higher, but 
not always significant differences through decades than the control group had. These changes were 
more markedly reflected in the figures of BMI (Table 4.). Similar data of women are presented on the 
Table 5. and 6. 

Table 3. Men. Data of recorded body weight (means and 95% confidence intervals), their changes (Δ) 
by decades (in kg and in % of the weight at previous decade). Mean ages at the time of diagnoses. 
Abbreviation used in the table: DM-diabetics, Hyp-hypertensive, HyDm-patients with both 
hypertension and diabetes, None (control-patients) free from these pathologies; s:significant, ns:non-
significant. [11]. 

 

Men
N=271

mean Δ [kg] mean Δ [kg] mean Δ [kg] mean Δ [kg] mean Δ [kg] mean Δ [kg]
[95% CI] Δ% [95% CI] Δ% [95% CI] Δ% [95% CI] Δ% [95% CI] Δ% [95% CI] Δ%
76.67 67.68 70.74 72.61 67.92 69.39

[71.51-81.84] [65.90-69.46] [68.10-73.37] [70.16-75.04] [65.69-70.15] [68.14-70.64]

80.70 4.03 72.00 4.32 75.85 5.11 77.36 4.75 72.25 4.33 73.84 4.45
[75.76-85.63] 4.99 [69.92-74.07] 6.00 [72.91-78.79] 6.73 [74.82-79.89] 6.14 [69.63-74.86] 5.99 [72.44-75.22] 6.03

84.11 3.41 76.93 4.93 83.26 7.41 83.52 6.16 75.18 2.93 78.60 4.76
[78.86-89.36] 4.05 [74.86-78.99] 6.41 [79.92-86.61] 8.89 [80.76-86.28] 7.38 [72.27-78.08] 3.89 [77.08-80.12] 6.06

84.68 0.57 81.59 4.66 89.16 5.9 87.86 4.34 77.71 2.53 82.49 3.89
[79.56-89.80] 0.67 [79.56-83.62] 6.05 [85.64-92.68] 6.61 [84.98-90.75] 4.94 [74.69-80.72] 3.26 [80.92-84.07] 4.72

86.04 1.36 84.54 2.95 90.98 1.82 89.50 1.64 79.61 1.90 84.61 2.12
[81.54-90.54] 1.58 [82.10-86.98] 3.48 [87.47 -94.49] 2.00 [86.70-92.29] 1.83 [76.64-82.57] 2.39 [82.99-86.23] 2.51

84.64 -1.40 87.03 2.49 92.71 1.73 89.74 0.24 80.85 1.24 86.43 1.82
[76.84-92.44] -1.62 [83.22-90.83] 2.86 [86.74-98.68] 1.86 [85.04-94.42] 0.26 [73.90-87.79] 1.54 [83.53-89.33] 2.11

87.58 86.18 91.17 90.04 81.42 86.07
[81.43-93.74]  [83.91-88.46] [87.50-94.85] [86.91-93.17]  [78.33-84.51] [84.41-87.73]

92.39 89.23 97.56 95.89 84.93 90.14
[86.97-97.81] [86.59-91.86] [93.49-101.62] [92.66-99.14] [81.60-88.27] [88.30-91.97]

mean age at the time of DM 
diagnosis 55.45 [51.17-59.76] 54.54 [52.28-56.79] 54.82 [52.82-56.83] 54.82 [52.82-56.83]

mean age at the time of Hyp 
diagnosis 54.05 [52.05-56.05] 51.54 [49.13-53.94] 47.75 [43.78-51.71] 51.47 [49.43-53.51]

70

last measured

highest measured

60

body weight [kg]
DM=29 Hyp=98 HyDm=63 DM+(HyDm)=92 None=81 Total=271

DEC [year]

20

30

40

50
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Table 4. Men. Data of calculated BMIs (means and 95% confidence intervals), their changes (Δ) by 
decades (in kg/m2 and in % of the BMI at previous decade). Abbreviation used in the table: DM-
diabetics, Hyp-hypertensive, HyDm-patients with both hypertension and diabetes, None 
(control-patients) free from these pathologies; s:significant, ns:non-significant. [11]. 

 

Table 5. Women. Data of recorded body weights (means and 95% confidence intervals), their changes 
(Δ) by decades (in kg and in % of the weight previous decade) Mean ages at the time of diagnoses. 
Abbreviation used in the table: DM-diabetics, Hyp-hypertensive, HyDm-patients with both hypertension and 
diabetes None (control-patients) free from these pathologies; s:significant, ns:non-significant. [11]. 

 
  

Men
N=271

mean Δ [kg/m2] mean Δ [kg/m2] mean Δ [kg/m2] mean Δ [kg/m2] mean Δ [kg/m2] mean Δ [kg/m2]
[95% CI] Δ% [95% CI] Δ% [95% CI] Δ% [95% CI] Δ% [95% CI] Δ% [95% CI] Δ%
25.36 22.77 23.86 24.34 22.69 23.27

[23.60-27.12] [22.22-23.31] [22.91-24.79] [23.49-25.18] [22.12-23.27] [22.87-23.65]

26.96 1.60 24.24 1.47 25.51 1.65 25.96 1.62 24.12 1.43 24.75 1.48
[25.12-28.79] 5.93 [23.62-24.87] 6.06 [24.43-26.57] 6.47 [25.03-26.88] 6.24 [23.45-24.78] 5.93 [24.32-25.19] 5.98

28.11 1.15 25.94 1.70 27.87 2.36 27.94 1.98 25.16 1.04 26.36 1.61
[26.28-29.94] 4.09 [25.31-26.59] 6.55 [26.77-28.95] 8.47 [27.02-28.86] 7.09 [24.41-25.91] 4.13 [25.89-26.82] 6.11

28.03 -0.08 27.54 1.60 29.99 2.12 29.41 1.47 26.15 0.99 27.72 1.36
[26.59-29.46] -0.28 [26.93-28.15] 5.81 [28.75-31.23] 7.07 [28.44-30.39] 4.99 [25.31-26.99] 3.79 [27.23-28.21] 4.91

28.80 0.77 28.75 1.21 30.69 0.70 30.13 0.72 26.80 0.65 28.57 0.85
[27.44-30.17] 2.67 [27.99-29.51] 4.21 [29.51-31.87] 2.28 [29.20-31.05] 2.39 [25.97-27.63] 2.43 [28.06-29.07] 2.98

28.27 -0.53 29.78 1.03 31.98 1.29 30.49 0.36 27.61 0.81 29.43 0.86
[26.01-30.51] -1.87 [28.60-30.95] 3.46 [30.12-33.85] 4.03 [28.99-31.99] 1.18 [25.68-29.52] 2.93 [28.53-30.32] 2.92

29.26 29.34 30.74 30.28 27.38 29.07
[27.43-31.10] [28.64-30.03] [29.61-31.87] [29.32-31.23] [26.52-28.23] [28.57-29.57]

70

last measured

DEC [year]

20

30

40

50

60

BMI [kg/m2]
DM=29 Hyp=98 HyDm=63 DM+(HyDm)=92 None=81 Total=271

Women
N=408

mean Δ [kg] mean Δ [kg] mean Δ [kg] mean Δ [kg] mean Δ [kg] mean Δ [kg]
[95% CI] Δ% [95% CI] Δ% [95% CI] Δ% [95% CI] Δ% [95% CI] Δ% [95% CI] Δ%
57.82 55.66 56.74 57.05 57.16 56.53

[53.39-62.25] [54.37-56.96] [54.70-58.78] [55.17-58.92] [55.58-58.74] [55.64-57.43]

64.43 6.61 60.04 4.38 62.38 5.64 62.96 5.91 61.39 4.23 61.16 4.63
[60.18-68.68] 10.26 [58.53-61.55] 7.29 [59.95-64.80] 9.04 [60.88-65.03] 9.39 [59.77-63.00] 6.89 [60.19-62.14] 7.57

69.54 5.11 64.64 4.60 68.26 5.88 68.66 5.70 64.88 3.49 65.53 4.37
[65.51-73.57] 7.35 [62.92-66.36] 7.12 [65.39-71.13] 8.61 [66.37-70.95] 8.30 [63.10-66.66] 5.38 [64.43-66.62] 6.67

72.46 2.92 70.84 6.20 75.57 7.31 74.67 6.01 69.07 4.19 70.98 5.45
[67.65-77.27] 4.03 [62.82-72.85] 8.75 [71.99-79.16] 9.67 [71.80-77.54] 8.05 [67.03-71.11] 6.07 [69.69-72.27] 7.68

72.91 0.45 74.19 3.35 80.40 4.83 78.15 3.48 71.89 2.82 74.08 3.10
[67.26-78.56] 0.62 [72.08-76.31] 4.52 [76.35-84.44] 6.01 [74.78-81.43] 4.45 [69.65-74.14] 3.92 [72.67-75.48] 4.18

71.00 -1.91 74.15 -0.04 78.74 -1.66 76.23 -1.92 76.57 4.68 75.41 1.33
[60.37-81.63] -2.69 [70.81-77.49] -0.05 [73.11-84.36] -2.11 [71.27-81.19] -2.52 [71.39-81.75] 6.11 [72.97-77.86] 1.76

73.79 76.27 82.36 79.94 71.95 75.34
[68.14-79.43]  [74.10-78.43] [78.48-86.24] [76.68-83.19]  [69.89-74.02] [73.96-76.72]

78.69 78.42 88.47 85.69 75.64 78.83
[73.48-83.91] [76.17-80.67] [84.64-92.31] [82.48-88.91] [73.44-77.86] [77.37-80.28]

mean age at the time of DM 
diagnosis

57.83 [54.50-61.16] 55.09 [52.97-57.22] 55.87 [54.09-57.64] 55.22 [53.04-57.39]

mean age at the time of Hyp 
diagnosis

53.27 [51.61-54.93] 49.08 [46.27-51.86] 46.06 [42.13-49.99] 51.21 [49.54-52.88]

70 y

last measured

highest measured

60 y

body weight [kg]
DM=24 Hyp=163 HyDm=61 DM+(HyDm)=85 None=160 N=408

DEC [year]

20 y

30 y

40 y

50 y
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Table 6. Women. Data of calculated BMIs (means and 95% confidence intervals), their changes (Δ) 
by decades (in kg/m2 and in % of the BMI at previous decade) Abbreviation used in the table: DM-
diabetics, Hyp-hypertensive, HyDm-patients with both hypertension and diabetes, None (control-
patients) free from these pathologies; s:significant, ns:non-significant. [11]. 

 

The tables demonstrate that both men and women who became diabetics later on had higher 
body weight and BMI at the age of 20. For diabetes, the highest increases were reported in the third, 
for hypertension in the fourth life decades and the increase also continued in the fifth decade. For 
most of the affected patients, high increase was recorded in the last decade prior to diagnosis. No 
differences were found between countries. After 60y, a small decrease was observed by both genders 
in all of the studies. The differences between weight gains of diagnostic groups were more visible, 
when diabetics and patients with diabetes and hypertension were merged into one group and were 
compared with the control group (Figure 1.). 

 
Figure 1. Changes of body weight over life-decades (DEC) and in the last decade before diabetes was 
diagnosed [kg]. Data of all persons without diabetes were compared to all patients with diabetes alone 
or with hypertension [11]. . 

Women
N=408

mean Δ [kg/m2] mean Δ [kg/m2] mean Δ [kg/m2] mean Δ [kg/m2] mean Δ [kg/m2] mean Δ [kg/m2]
[95% CI] Δ% [95% CI] Δ% [95% CI] Δ% [95% CI] Δ% [95% CI] Δ% [95% CI] Δ%
22.25 21.29 21.63 21.80 21.57 21.51

[20.64-23.86] [20.79-21.79] [20.85-22.40] [21.10-22.51] [20.98-22.15] [21.17-21.84]

24.89 2.64 22.96 1.67 23.77 2.14 24.11 2.31 23.19 1.62 23.28 1.77
[23.40-26.39] 10.61 [22.35-23.55] 7.27 [22.80-24.74] 9.01 [23.31-24.91] 9.58 [22.56-23.83] 6.98 [22.91-23.67] 7.60

26.70 1.81 24.83 1.87 26.15 2.38 26.33 2.22 24.55 1.36 25.01 1.73
[25.35-28.05] 6.78 [24.16-25.51] 7.53 [24.96-27.34] 9.10 [25.43-27.22] 8.43 [23.85-25.24] 5.54 [24.58-25.44] 6.92

27.96 1.26 27.26 2.43 28.84 2.69 28.58 2.25 26.34 1.79 27.19 2.18
[26.29-29.63] 4.51 [26.53-27.99] 8.91 [27.42-30.25] 9.33 [27.48-29.67] 7.87 [25.51-27.15] 6.79 [26.69-27.68] 8.02

28.45 0.49 28.72 1.46 31.16 2.32 30.31 1.73 27.56 1.22 28.58 1.39
[26.36-30.54] 1.72 [27.94-29.49] 5.08 [29.57-32.75] 7.45 [29.03-31.58] 5.71 [26.63-28.48] 4.43 [28.03-29.13] 4.86

27.31 -1.14 28.58 -0.14 30.81 -0.35 29.64 -0.67 29.58 2.02 29.16 0.58
[23.35-31.26] -4.17 [27.29-29.86] -0.49 [28.49-33.13] -1.14 [27.65-31.63] -2.26 [27.37-31.78] 6.83 [28.17-30.15] 1.99

28.72 29.64 32.01 31.08 27.59 29.14
[26.64-30.79] [28.86-30.41] [30.49-33.53] [29.82-32.34] [26.74-28.44] [28.61-29.67]

70 y

last measured

DEC [year]

20 y

30 y

40 y

50 y

60 y

BMI [kg/m2]
DM=24 Hyp=163 HyDm=61 DM+(HyDm)=85 None=160 N=408
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In the third study [10], patients were divided into quintiles (N=127-141) according to the 
distribution of data of weight changes between the respective and baseline decades, as seen in Table 
7. Data of other quintiles (q) were compared to that of q1 and between genders. There were lower 
differences between data in the first decade therefore only three groups were formed here. Incidence 
rate (IR) and hazard ratio (HR) of both illnesses were the highest in the group q5 where the largest 
increases were registered. HR was even higher when both hypertension and diabetes were 
diagnosed.  

Higher increase in body weight also resulted in the changes between BMI categories. Patients 
who belonged to the normal BMI category, had 2.80 odds ratio (OR) (95% CI: 1.24-6.25; p=0.013) for 
diabetes when changing to overweight and 3.23 OR (95% CI: 1.19-8.76; p=0.022) when moving into the 
obese category. 

Table 7. [10]. Decades long weight changes by gender and co-morbidity (in quintiles). IR and HR for 
hypertension and diabetes . Dec- life decades of patients y -year. Range- upper and lower values of 
quintiles with equally distributed data (N=127-141 at age 20y), -calculated from weight at respective 
decade/ weight at 20y. IR- incidence rate of the respective morbidity (expressed in cases per 100 
persons-years) (relevant IR for Male* is the same for all decades). HR- hazard ratio of developing 
morbidity (diabetes or hypertension) adjusted for gender, age, and co-morbidity. CI- confidence 
interval. p- level of significance. Co-morb (Co-morbidity)- No: diabetes or hypertension only, Yes: 
both are present (relevant IR without *co-morbidity is the same for all decades) 

n=815 Hypertension Diabetes 

Decade         

 

 

range 

(%) 

IR Adjusted HR 

 (95% CI) 

p IR Adjusted HR 

 (95% CI) 

p 

20-30y        

q 1-3 66- 1.3   0.4   

q 4 101- 1.5 1.13 (0.80-1.57) 0.492 0.7 2.05 (1.28-3.31) 0.003 

q 5 106-171 1.4 1.30 (0.95-1.79) 0.104 0.5 1.38 (0.82-2.32) 0.219 

Male*  1.2 1.00  0.5 1.00  

Female  1.4 1.29 (1.04-1.60) 0.018 0.4 0.69 (0.49-0.98) 0.038 

Co-morb* No 1.2 1.00  0.2 1.00  

 Yes 1.5 1.49 (1.18-1.88) 0.001 0.5 1.72 (1.07-2.75) 0.023  

20-40y        
q 1 81- 1.3   0.3   

q 2 101- 1.3 0.91 (0.66-1.24) 0.548 0.4 1.03 (0.58-1.80) 0.931 

q 3 106- 1.1 0.72 (0.52-0.99) 0.087 0.4 1.12 (0.64-1.98) 0.690 

q 4 110- 1.3 0.93 (0.96-1.51) 0.677 0.4 1.18 (0.65-2.14) 0.583 

q 5 117-192 1.7 1.65 (1.20-2.26) 0.002 0.7 2.32 (1.35-3.97) 0.002 

Female  1.4 1.20 (0.96-1.51) 0.107 0.4 0.66 (0.45-0.95) 0.025 

Co-morb Yes 1.5 1.32 (10.05-1.68) 0.019 0.2 0.45 (0.28-0.72) 0.118 

20-50y        
q 1 77- 1.3   0.4   

q 2 104- 1.2 0.97 (0.70-1.34) 0.841 0.2 0.59 (0.31-1.14) 0.117 

q 3 111- 1.3 1.04 (0.75-1.44) 0.818 0.5 1.63 (0.94-2.83) 0.084 

q 4 117- 1.2 0.92 (0.66-1.28) 0.624 0.4 1.20 (0.67-2.14) 0.540 
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q 5 130-218 1.6 1.51 (1.09-2.08) 0.012 0.7 2.38 (1.42-4.01) 0.001 

Female  1.4 1.31 (1.05-1.64) 0.017  0.64 (0.45-0.93) 0.017 

Co-morb Yes 1.5 1.38 (1.09-1.75)) 0.008  1.63 (1.00-2.65) 0.050 

20-60y        
q 1 77- 1.4   0.3   

q 2 106- 1.2 0.75 (0.54-1.06) 0.101 0.3 0.98 (0.49-1.94) 0.946 

q 3 115- 1.3 0.89 (0.64-1.24) 0.477 0.4 1.66 (0.87-3.14) 0.122 

q 4 123- 1.2 0.72 (0.52-1.01) 0.056 0.5 1.95 (1.07-5.35) 0.029 

q 5 136-209 1.5 1.19 (0.85-1.67) 0.308 0.7 2.97 (1.64-5.35) 0.000 

Female   1.4 1.29 (1.03-1.61) 0.029  0.66 (0.46-0.96) 0.028 

Co-morb Yes 1.5 1.39 (1.09-1.78) 0.008  1.62 (1.00-2.63) 0.052 

20-70y        
q 1 91- 1.5   0.3   

q 2 116- 1.5 0.70 (0.27-1.80) 0.455 0.3 0.94 (0.13-6.78) 0.947 

q 3 128- 1.6 0.37 (0.12-1.14) 0.084 0.7 1.97 (0.13-7.23) 0.429 

q 4 139- 1.5 0.56 (0.21-1.46) 0.234 0.3 0.98 (0.13-7.23) 0.985 

q 5 156-191 1.6 1.02 (0.39-2.68) 0.968 0.2 0.52 (0.46-5.90) 0.600 

Co-morb Yes  2.91 (1.30-6.49) 0.009  0.63 (0.17-2.34) 0.485 

 
 

Comparing the date of weight change between the initial and the respective decades, the higher 
the weight change was, the higher HR for diabetes and hypertension were calculated. Table 8. 
presents these ratios only for 10% and 30% increases in weight between decades. Early increase of 
body weight was related to higher HR for men for developing diabetes and for women for developing 
hypertension. In many cases, the increases were much higher than 30%, often exceeding 50%. 

Table 8. [10]. Weight changes between decades and changes of hazard ratios. Dec- life decades of 
patients . y -year. HR- hazard ratio of developing morbidity (diabetes or hypertension) adjusted for 
gender, age, and co-morbidity. p- level of significance. Co-morbidity- No: diabetes or hypertension 
only (*relevant for all decades) Yes: both are present. *HR of male is relevant for all decades 

n=815 

changes by decades 

Hypertension Diabetes 

20-30y Adjusted HR (95% CI) p Adjusted HR  

(95% CI) 

p 

10% 1.31 (1.08-1.58) 0.006 1.24 (0.92-1.66) 0.162 

30% 2.23 (1.26-3.97)   1.89 (0.78-4.59)   

Male* 1.00   1.00  

Female 1.28 (1.03-1.59) 0.024 0.69 (0.49-0.98 0.036 

Co-mor     

No* 1.00  1.00  

Yes 1.51 (1.20-1.89) 0.001 1.75 (1.10-2.80) 0.019 

30-40y        

10% 1.16 (1.03-1.30) 0.011 1.35 (1.13-1.63) 0.001 
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30% 1.55 (1.10-2.18)   2.48 (1.43-4.30)  

Female 1.32 (1.06-1.64) 0.013 0.67 (0.47-0.97) 0.033 

Co-morb 1.40 (1.11-1.77) 0.004 1.57 (0.98-2.52) 0.061 

40-50y         

10% 1.09 (0.98-1.22) 0.125 1.25 (1.09-1.43) 0.002 

30% 1.31 (0.93-1.84)   1.93 (1.28-2.92)   

Female 1.34 (1.07-1.67) 0.010 0.70 (0.49-1.01) 0.056 

Co-morb 1.42 (1.12-1.79) 0.003 1.66 (1.02-2.68) 0.039 

50-60y        

10% 1.02 (0.91-1.14) 0.791 1.08 (0.90-1.30) 0.398 

30% 1.05 (0.75-1.47)   1.27 (0.73-2.12)   

Female 1.34 (1.07-1.68) 0.010 0.79 (0.55-1.14) 0.203 

Co-morb 1.47 (1.16-1.86) 0.002 1.82 (1.11-2.97) 0.017 

60-70y         

10% 0.85 (0.62-1.17) 0.317 0.92 (0.48-1.77) 0.811 

30% 0.62 (0.24-1.59)   0.79 (0.11-5.50)   

Female 1.08 (0.55-2.14) 0.811  0.48 (0.13-1.63) 0.240  

Co-morb 2.03 (1.00-4.12)  0.051     

Among women, weight changes around delivery and menopause had also an impact on the 
development of diabetes and hypertension. The means of body weight, registered by the participants 
at the last delivery and at the age when menopause related symptoms occurred, correlated 
significantly with diabetes and/or hypertension resulting higher probabilities for developing the 
diseases (Table 9). There were no significant differences between numbers of children and the weight 
gain of the mother. 

Table 9. Women. Mean body weight at the age of 20y, after last delivery, in the last decade before 
and around menopause. Odds of diabetes and diabetes+hypertension (OR, 95% CI and p-value) [11].  

WOMEN 

n=408 

Weight 

Mean 

[kg] 

Diabetes Diabetes + Hypertension 

OR  95% CI p-value OR  95% CI p-value 

20 years 56.53 0.98 [0.95-1.02] 0.62 0.99 [0.96-1.03] 0.81 

last delivery 69.15 1.04 [1.01-1.07] 0.003 1.04 [1.01-1.07] 0.019 

last decade before 

menopause 61.82 0.95 [0.91-1.01] 0.14 0.95 [0.91-1.01] 0.16 

at menopause 67.64 1.07 [1.01-1.13] 0.01 1.07 [1.01-1.13] 0.008 

DISCUSSION  

Main Findings 

Early weight gain resulting overweight and obesity is significantly associated to the incidence 
of metabolic diseases. Patients with diabetes recorded the highest increase expressed in body weight, 
in BMI and in percent of the weight at 20y. Body weight and BMI changes over decades, was the 
highest in men with diabetes, higher among patients with hypertension and the less within control 
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groups in both gender. Among patients with diabetes and hypertension, both diagnoses were set up 
earlier, than by patients having only one of them. 

Although minimal differences were proven between surveys, the trend was clear, confirming 
the harmful effects of early weight gain in the younger decades, with small differences between 
genders. Significant weight gain around the (last) delivery and menopause increase the chance for 
diabetes and/or hypertension as well.  

Strengths and Limitations  

Decade-long comparison of data could be mentioned as the real strength of this study. 
The most important methodological limitation was the reliability of data based on memory and 

personal records, which could err in both directions. The medical records used could not 
counterbalance this bias with certainty. Unfortunately, regular body weight measurement is not part 
of the routine medical practice. People usually remember better at what age and what life event they 
started to gain more weight (e.g. marriage, divorcing, graduation, changing work places or 
accommodation, pregnancies, menopause, required changes of “wardrobe”, quitting smoking, 
getting ill or hospitalized, etc.). Although there could be some unreliability of the reported data, the 
trends could be clearly verified, in our national and in international studies as well.  

 There were only a few decades’ long studies, because most of the researchers are not able to 
conduct studies over decades, following the patients for a lifelong period, and correctly registering 
their anthropometric parameters. This is the reason, why other studies with exactly measured 
anthropometric data covered only years and never decades. The accuracy of data and longevity of 
follow-up need some compromise. 

There are other theoretical and practical limitations of our studies such as: 
- therapy and interventions started at a younger age may have modified the findings, although 

there was not such a wide variety of drugs available for this generation, compared to more effective 
medications recently used, 

- genetic elements and other risk factors remained undiscovered, 
- patient’s inclusion was not standardized and those who are affected by metabolic diseases 

represent the largest proportion of persons attending primary care surgeries, hence they were 
overrepresented. Their ratio in this study was much higher than in the general population, and could 
not be considered as representative, although both urban and rural inhabitants were involved, 

- if data would be available, weight at birth, eating habits, socioeconomic circumstances, sleep 
duration, physical activity and their changes could be analyzed as well. More information about the 
time of menarche, on lactation, medication, surgical menopause or hormonal replacement therapy 
could also be useful, so were unable to exclude all of the confounding factors. 

- decade, as a threshold limit, does not always reflect biological or pathological changes properly.  
 The same BMI does not mean the same body weight and height in different life periods. Due to 

the normal decrease in body height and sarcopenia, the same weight in the elderly means a higher 
BMI [6]. While we had data only of recent measurement and self-reports on heights at 20y, it may 
result some slight differences in BMI values. 

Comparison with Previous Studies 

Using questionnaires has been an acceptable tool for data recording. Epidemiological studies 
using similar method, questionnaire-reported and staff-measured weights were highly correlated. In 
the famous “The Nurses’ Health Study I. and II.” and “The Health Professionals Follow-up Study” body 
weight was also questioned only, beside data on other lifestyle practices (nutritional habit, physical 
activity, sleep duration, “screen-watching time”) and medical history [3]. 

 The similarities of weight gain between the control and hypertensive groups may be due to the 
high prevalence of hypertension among elderly. Steady weight or slow increases in body weight have 
been seen more often among people without diabetes. Perhaps due to the treatment, a slight body 
weight decrease was observed among diabetics after 60years. 
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 History of lifelong weight change may contribute to our understanding of why some obese 
older people are metabolically healthy but others are not [12]. Physical activity should also influence 
long-term weight gain, but evidence to support this expectation has been surprisingly inconsistent 
[13,14,15]. In addition, the duration of television viewing and of sleep may influence energy 
consumption, energy expenditure, or both [15,16]. In most of the epidemiological studies different 
lifestyle behaviours have often been evaluated separately, thus limiting relative comparisons or the 
quantification of combined effects. In addition, most studies of long-term weight gain have evaluated 
current behaviours, but changes in behaviour over time may be more relevant in terms of both their 
biologic effects on long-term weight gain and their translation into prevention strategies. 

 The increasing prevalence of obesity has led to several attempts to counter this epidemic by 
various types of intervention. The most promising approaches are targeting children, because 
prevention programmes in early life are more likely to be successful and childhood obesity tracks 
into adulthood [17]. Outcomes of 71 European community-based initiatives against childhood 
obesity starting between 2005 and 2011 were critically evaluated. There were common characteristics: 
application of integrated actions at a local level, aimed at changing the environment and the 
children’s behaviour directly. Evidence supporting effectiveness on weight indicators is available, 
although the design and conduct of most of these studies were suboptimal (i.e. no control group, a 
small sample size, not random) [18]. Focusing for the whole family, not only for children, the 
Feel4Diabetes project ran in primary schools and local communities, considering the socio-economic 
status of parents as well, discovered new patients with (pre)diabetes among them [19,20]. In the past 
decades, after realizing childhood obesity as a real public health threat, many public and 
governmental initiatives were started. Most of them presented good outcomes, but usually over short 
time period. Besides these programmes and studies, new governmental strategies were implemented 
in some affected countries [21,22]. Since 2013, in Hungarian primary schools a daily physical exercise 
hour is a part of the curriculum. It will hopefully increase the level of physical activity of the 
population and decrease the prevalence of obesity. 

 Obesity management was in the focus of some interventions in the primary care. In a regional 
project in Hungary, most of the obese patients lost weight, laboratory parameters improved and 
blood pressure decreased [23]. In other, patients were faced to their own cardiovascular risk 
assessment and this impression facilitated changes in health behavior and lifestyle [24]. 

 Sustained improvement in risk factor status requires ongoing risk communication with health 
care providers.Individualized lifestyle counselling improves health behaviour and reduces total 
cardiovascular risk among middle-aged men [25]. Primary care counselling for healthy young people 
driving their attention on current behaviors might elicit their proactive role to improve lifestyle, 
getting immediate advantages such as well-being improvement and the possibility to manage stress 
better [26]. Changing dietary habits is still the first step in the treatment of obesity with a focus on 
components of the Mediterranean diet and to avoid a high intake of ultra-processed food because it 
has been related to an increased risk of obesity and obesity-associated comorbidities [27]. 

 The simple obesity prevention differs from weight-loss trials. Weight-loss trials have typically 
enrolled obese or overweight persons who attempted substantial short-term weight loss on 
specialized diets, thus limiting the generalizability of the findings to non-obese populations and to 
the factors that determine long-term, gradual weight gain [3]. When obesity already developed, 
utilization of counselling was lower and insufficient achieving 5% or greater weight loss at the 
population level [28]. In the UK, where more resources were available in primary care, the nationwide 
COUNTERWEIGHT project was longer and supported by other health care professionals and by 
networks of “Patients’ clubs” [29]. Appropriate financial incentives were implemented to motivate 
the primary care providers [30]. 

CONCLUSIONS 

 The patient-doctor collaboration and confidence is the closest in primary care. Family 
physicians are in higly responsible position in all health care systems, they should not just be inactive 
observers of their patients’ weight gain; they must act in due time. Instead of restrospective analyses 
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of mass-data, we have to act earlier at individual level. All patients with visible weight gain should 
be systematically and individually examined, exploring the reasons and determine the type of 
intervention. Applying financial incentives for appropriate obesity management could be a useful 
tool as well. Regular anthropometric measurement should be incorporated into routine medical 
practice. GPs should focus also on the younger generations, who rarely visit medical settings and 
should provide them advice for obesity management, if needed. Our retrospective findings can 
initiate interventions much earlier. Primary care capacity and workforce should be linked with the 
global need for prevention. 
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APPENDIX 
The questionnaire of the last survey 
Dear Patient ! 
Please contribute to our international scientific evaluation and provide some information on you 
filling the boxes of the questionnaire. 
Please give data about your body weight in [kg] and height in [cm] at your different age periods, 
based on your memory, private records ore most preferably medical records, hospital reports, 
discharge letter etc. 
Your date will be handled confidentially, known only by our staff, but because of health regulation 
we need your signature on a different sheet, as an informed consent. 
If you are not sure one of the data, you can leave this box empty. 
Year of born: 19_ _      your gender:       Male/ Female 

Recent body weight according to 
your measurement 

kg Recent body height 
according to your measurement 

cm 

Body weight at:  
20 years 

 Body height at  
 

 

30 years    
40 years    
50 years    
60 years    
70 years    
your highest body weight kg      it was measured at the age of  

_ _ _    years 
By FEMALEs Only  
number of deliveries:     last delivery at the age of:      year  
last regular menstruation :       at the age of:      year  

Recent body weight and height measured 
by the practice staff 

kg    cm 

Doctors records: :               Practice ID:   
diagnosed diabetes  at the age of:     year,    none     
hypertonia at the age of:     year,    none 
 
Date: 201_ ___....  _____ 
Thanks for your contribution     Your family physician 
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