Basal Metabolic Rate


Your body uses the food you eat for its energy needs.  If you consume fewer calories than you use, stored calories will be used.  If you eat many more calories than your body needs, excess energy will be converted to glycogen or to fat for longer storage.  So, how much energy does your body use every day?


Basal metabolic rate (BMR) accounts for the calories needed to perform all the vital functions of being alive, such as breathing, heartbeat, and maintaining body temperature.  Total daily energy expenditure (TDEE) includes this and the calories needed for daily activities beyond those included in the BMR.  Typically, the BMR accounts for about 2/3 of the TDEE for individuals.  Physical activity accounts for a major portion of the remaining calories, and the process of digestion uses about 10% of the TDEE.

Major factors that can influence the values of BMR and TDEE are overall body size, especially the amount of fat-free body mass, and amount of physical activity.  Effects of gender and age usually result from typical values of fat-free body mass for people in these categories.  

Actual values of BMR are obtained by measuring oxygen consumption under strictly controlled conditions.  Reasonable estimates can be obtained from tables based on data from large numbers of individuals.  There are several ways of computing these estimated BMR values.  Compare results for yourself using two of these methods below, and answer the accompanying questions.  
Remember to include correct units for all values.
BMR based on height, weight, age, and gender

1. Use the Harris-Benedict equations below, which was derived from actual data of large samples of men and women, to calculate your own BMR.

Males:  66 + (13.7 x Weight*) + (5 x Height**) – (6.8 x Age)

Females:  655 + (9.6 x Weight*) + (1.7 x Height**) – (4.7 x Age)

*Weight in kg = weight in lbs/2.2

**Height in cm = height in inches x 2.54

Age in years

Example: Mikael is 5’6” tall, weighs 150 lbs, and is 21 years old.

Convert units :   150 lbs/2.2 = 68 kg  5’6” = 66” x 2.54 = 168 cm

BMR = 66 + (13.7 x 68) + (5 x 168) – (6.8 x 21) = 1695 kcals per day

your BMR: 

2.  Why would BMR correlate strongly with height and weight?  Hint: What vital functions does BMR serve?

3.  Why would BMR depend on age and gender?

BMR based on fat-free body mass

4.  If you know the proportion of your body mass which is fat tissue, calculate the fat-free mass and convert this figure to kg.  Then use Table 9.1 to find the corresponding Resting Metabolic Rate (RMR).  RMR is similar to BMR, but is measured under slightly less restrictive lab conditions.

total weight _______ X (100 - ___% fat ) = fat-free body mass ________

_______ pounds/ 2.2 lbs per kg  = _______ kilograms

Your RMR _________________(from Table 9.1)

5.  Why does this method exclude fatty tissue from BMR estimations?

6.  Why does this method ignore age and gender?

7.  If you do not know what percent of your weight is fat tissue, how can you find out?  List any references you used to answer this question.

ESTIMATION OF RESTING METABOLIC RATE (RMR)

BASED ON FAT-FREE BODY MASS
FFM
RMR
FFM
RMR
FFM
RMR

(kg)
(kcal)
(kg)
(kcal)
(kg)
(kcal)

30
1018
58
1623
86
2228

31
1040
59
1644
87
2249

32
1061
60
1666
88
2271

33
1083
61
1688
89
2299

34
1104
62
1709
90
2314

35
1126
63
1731
91
2336

36
1148
64
1752
92
2357

37
1169
65
1774
93
2379

38
1191
66
1796
94
2400

39
1212
67
1817
95
2422

40
1234
68
1839
96
2444

41
1256
69
1860
97
2465

42
1277
70
1882
98
2487

43
1299
71
1904
99
2508

44
1320
72
1925
100
2530

45
1342
73
1947
101
2552

46
1364
74
1968
102
2373

47
1385
75
1990
103
2595

48
1407
76
2012
104
2616

49
1428
77
2033
105
2638

50
1450
78
2055
106
2660

51
1472
79
2076
107
2681

52
1493
80
2098
106
2703

53
1515
81
2120
109
2724

54
1536
82
2141
110
2746

55
1558
83
2163
111
2768

56
1580
84
2184
112
2789

57
1601
85
2206
113 
2811

