Evidence Table 2. Studies associating anthropometrics with malnourished patients compared to well-nourished control subjects in developing countries 

Part I

	Author,

Year
	Demographics
	Maternal / household demographics
	Inclusion

 criteria
	Exclusion

 criteria
	Definition

of malnutrition
	Study design

	
	
	
	
	
	
	

	Branko,

1979

79228898
	Country: Ethiopia

Setting: Outpatient

Gp1*
Gp2†
Ctrl

Age(y)
5.5-14
5.5-12.8
5-14

Wt/age
ND
ND
ND

Ht/age
ND
ND
ND

Enrolled/eval
44
43
559

% Male
61
48
52

Race: 100% Black

* Marasmus, † Kwashiorkor
	Maternal educ: ND

Income: ND

Health insur: Free medical care
	Formerly hospitalized & for successful treatment of marasmus or kwashiorkor
	ND
	Marasmus: nutritional etiology, wt < 60% of Boston 50th percentile for age/sex, absence of edema

Kwashiorkor: nutritional edema, growth retardation, muscular atrophy, “psychomotor alterations”, hair or pigment chg, or “moon face”
	Ambidirectional

Last assessment avg 7½ (2.5) y after D/C

	
	
	
	
	
	
	

	Evans,

1980

81008912
	Country: South Africa

Setting: outpatient clinic

Wt/age
See Correlates column

Ht/length
See Correlates column



Gp1
Ctrl1
Gp2
Ctrl2

Mean
8.9
10.7
13
12

 age(SD)
(0.5)
(1.0)
(1.9)
(2.1)

Enrolled 
14
14
14
14

Evaluated
14
13
14
13

% Male
64
54
100
77

Race: “Cape coloured”
	ND
	Gp1 – newborns of families with hx of undernutrition

Ctrl1 – siblings with hx of undernourishment, record of `< 3rd percentile for ht & wt

Gp2 – at least 1 hospitalization for kwashiorkor

Ctrl2 – siblings closet in age Gp2 w/no hx of kwashiorkor but underweight
	ND
	ND
	Prospective longitudinal

Fwup 6 ½ y after intervention

	
	
	
	
	
	
	

	Galler, 1985a

85241832
	Country: Barbados

Setting: Outpatient

Age(y):
9-15



Gp
Ctrl
Wt/age
ND
ND

Ht/length
ND
ND

Enrolled
141
129

Evaluated
108
107

% Male
57
60

Race: 100% Black
	Maternal educ: ND, universal education, 95% population literate

Income: lower for cases compared to control group

Health insur: ND
	Discharged 5 –  11 yr olds w/dx at age 1 yr with PEM Grade II-III, BW > 5 lbs

Controls without PEM, matched for age, gender, handedness, & same school / neighborhood
	Pre- or peri-natal complications, edema, seizures, head trauma, loss of consciousness, high fever

1985a/1985b: hx head seizures
	Gomez Scale PEM: Grade II- 61-75% or Grade III- ( 60% standard wt for age on Harvard Standard Scale
	Ambidirectional longitudinal

Fwup 6 – 12 y after D/C

	
	
	
	
	
	
	

	Alvear,

1986

86185605
	Country: Chile

Setting: Outpatient


Gp
Ctrl

Age(mo)
16(8-20)
ND

Wt/age*
ND
ND

Ht/length*
ND
ND

Enrolled/Eval
40
38

% Male
45
47

Race: ND*

* See Inclusion criteria
	ND
	Hx of hospitalization for PEM at yrs 1-2, Chilean population & white Amerindian origin from Santiago Chile, SES grade 5 or 6 (modified Graffar scale)

Controls matched for age/sex/SES, attend same nursery sch as cases, no hx of mal-nourishment, normal wt & ht (WHO)
	Hormonal imbalance, debilitating disease not due to nutritional deficiency
	PEM at yrs 1-2; < 60% wt for age, < 85% wt for length
	Prospective longitudinal

4 y after D/C

	
	
	
	
	
	
	

	Grantham-McGregor, 1987,

1982

82236679

87117313
	Country: Jamaica

Setting-Recruitment: hospital


Follow-up: hospital & home


Gp1*
Gp2†
Ctrl†
Age:
12.8
13.4
12.2


(2.9)
(4.5)
(4.4)

Ht/age‡
89.0
88.4
101.3


(4.5)
(4.4)
(3.5)

HC/age‡
91.3
91.2
99.0


(3.7
(3.3)
(3.8)

Wt/ht‡
74.9
72.4
89.0


(9.2)
(10.2)
(10.1)

Enrolled
21
18
21

Evaluated
18
16
20

% Male:
67
38
60

Race: ND, assumed Black

Mean (SD) for evaluated cases;

* Intervention, † Standard care, ‡ % of expected value
	Maternal educ: HS not completed

Income: housing ‘below certain defined standards’

Health insur: ND


Maternal


PPVT

Gp1
62.3(14.7)

Gp2
59.7(15)

Ctrll
67.4(9.3)
	Gp, age 6 – 24 mo, attempt for SES of mothers who had not completed secondary education, substandard housing, residence in city of Kingston

Control - included above criteria but adequately nourished, hospitalized with diseases other than malnutrition
	Physical handicap, disease that might affect mental development (other than malnutrition)
	Severe PEM based on Wellcome classification
	Prospective longitudinal

6 fwups from 6 to 72 m after D/C l

	
	
	
	
	
	
	

	Bénéfice,

1992

92296639
	Country: Senegal

Setting:  Outpatient
Age: ND

Enrolled: 100




Evaluated:  Gp 64,  Ctrl 34

% Male: 46


Race: ND
	ND
	Age 9 – 14 y from 2 villages with per capita caloric intake of 2200 & 2400
	Recent serious illness, clinical signs of malnutrition or anemia
	Wt/age < -1 SD median WHO/NCHS
	Prospective


cross-sectional

	
	
	
	
	
	
	

	Walker,

1996

97154651
	Country: Jamaica

Setting: Outpatient

Mean age*: 18.7(4.1) mo

Enrolled: Stunted 129


Nonstunted 32


Gp1†
Gp2‡
Gp3§
Ctrl1||
Ctrl2¶

Eval
31
29
30
32
32


Wt(kg)**
Ht(cm)**
% Male††

Gp1
8.61(0.97)
73.3(3.5)
61

Gp2
8.43(0.90)
72.9(3.9)
55

Gp3
8.37(0.99)
72.9(3.6)
57

Ctrl1
8.65(1.03)
72.8(4.3)
59
Ctrl2
11.46(1.06)
82.3(4.6)
56

Race: ND

Mean(SD), * N = 129, † Supplement, ‡ Psychosocial, § Both intervention, || No intervention, ¶ Nonstunted, ** Enrollment, †† Evaluation
	ND
	Stunted children 9 – 24 mo, weight for age < -2 SD, housing & maternal education below standard level, singleton, BW > 1,8 kg

Nonstunted children matched for age, sex, & neighborhood
	Physical or mental handicap
	See Inclusion criteria
	Prospective longitudinal

Assessments @ 2 & 4 y after intervention


	Author,

Year
	Correlate & measures
	Associations found
	Potential biases
	Comments

	
	
	
	
	

	Branko,

1979

79228898
	
Gp1
Gp2
Ctrl*

Ht (cm)
93-154
90.0-143
99.1(3.6)-144.7(3.3)

Wt (Kg)
11.4-35.0
11.0-29.5
14.6(1.2)-34.3(5.4)

HC (cm)
47.0-53.0
48.0-53
49.0(0.8)-53.4(1.1)

* mean range by sex & age ranges of 6 mo from age 5 to 14 y
	Maramus gp was on avg 3 cm smaller than Ctrl (p < .011), weighed 2.1 kg less, (p < .011), and their HC was 0.85 cm less (p < .007);

The Kwashiorkor gp was smaller than Ctrl on avg 0.84 cm (p < .607), weighed 0.6 kg less (p < .082), & their HC was 0.3 cm smaller (p < .368);

Comparing Marasmus vs. Kwashiorkor gps, the Kwashiorkor gp was heavier (p < .05), taller (p < .02), & had larger HC (p < .05).
	---
	ND on funding source

	
	
	
	
	

	Evans,

1980

81008912
	
Gp1
Ctrl1
Gp2
Ctrl2

~Wt1*
86
77
75
72

~Ht1y*
90
84
82.5
82

~Wt2†
79
78
77
76

~Ht2†
90
89.5
90
90

* 2 y after supplements, † 6.7 y after supplements
	2 years after supplementation had ceased, height & weight were significantly higher for Gp1 (p < 0.01) vs. 3 other groups; by 6.5 + y post-intervention, there were no differences.
	1 child died in each of the controls, sex unkn
	Gp1 received supplements until mean 28 mo, examiner blinded to subject’s group status, testing 6-7 y after cessation of supplements; US government & South African Medical Research Council

	
	
	
	
	

	Galler, 1985a

85241832
	
Gp♂
Ctrl♂
Gp♀
Ctrl♀
Ht*
148.92
150.4
145.25
149.63


(12.5)
(12.18)
(11.4)
(11.02)

Wt†
37.02
39.37
35.42
41.9


(10.74)
(10.35)
(7.63)
(35.42)

*cm, † kg
	At ages 9-15, there was persistent poor height & weight gain for the index group with emphasis on the girls’ weight (F = 28.88, p < .001). Early PEM was a predictor of sexual maturation for females (F = 5.69, p < .001).
	1983-Withdraws/non-participation – 4 refused consent, 7 LTF, 1 cerebral palsy; Severe PEM
	Relevant WISC subtests utilized & some items altered for cultural setting; findings of dominant hand performance of fine motor skill tasks deficient in formerly malnourished children correlates or co-varies with IQ & other soft neurologic signs; private & hospital funded

	
	
	
	
	

	Alvear,

1986

86185605
	
Gp♂
Gp♀
Ctrl♂
Ctrl♀

Birth wt
3018.2
2654.6
3453.5
3328.4


(490.3)
(579.0)
(522.3)
(563.4)

Birth length
48.4
46.8
51.1
49.5


(2.2)
(2.6)
(2.3)
(2.2)

Bone age*
60.3
76.7
69.2
86.7


(8.6)
(14.2)
(9.7)
(27.2)

Arm fat area
73.5
64.5
91.0
95.7


(15.3)
(16.5)
(24.7)
(28.5)

* Gp n=25 (♂=12, ♀=13), Ctrl n=20 (♂s=9, ♀=11)
	At birth, the cases were smaller in wt (boys p < 0.01, girls p < 0.001) and length (boys p < 0.01, girls p < 0.001) compared to controls. At the end of follow-up, there was no difference in bone age between cases and control groups by group or by sex, but there was a significant difference for female cases who were smaller than male cases for bone age (p < .01). Arm fat areas were greater for controls vs. cases (girls p < .001, boys p < .05).
	---
	No data on whether children were failing to thrive at 4-6 years when anthropological  data were collected; university funded

	
	
	
	
	

	Grantham-McGregor, 1987,

1982

82236679

87117313
	
Gp1
Gp2
Ctrl

Wt for ht *
91.7(7.5)
95.1(8.4)
92.5(6.8)

Ht for age*
94.9(2.5)
93.9(4.5)
100.6(3.8)

Assessment at 72 mo, * Mean percentages
	Assessments 6, 12, 18, 24 months; weight for height measures were not statistically significant, but the two case groups were significantly shorter for all time points than the control group (p < 0). At 24, 36, 48, 60, & 72 month; height for age was significantly lower for the two groups vs. controls.
	Controls had better housing than other 2 groups regardless of attempts to match; 2 died & 1 WD from intervention group, 1 from nonintervention moved & 1 was adopted by middle-class family, 1 from control WD; edema: Gp1 10 of 21, Gp2 4 of 18, Ctrl 0 of 21
	Tester blinded to subjects’ group, controls hospitalized mainly for gastroenteritis & respiratory infections; government & private funding

	
	
	
	
	

	Bénéfice,

1992

92296639
	
Gp
Ctrl
% body fat
15.0(0.28)
16.9(0.39)

Arm muscle area
18.7(0.33)
21.8(0.47)

Adjusted mean (SD)
	Children with malnutrition had less body fat (t = 3.5, p < .001) & arm muscle (t = 6.0, p < .001) compared to nourished controls.
	Child’s age determined by recall, no records available; no explanation on missing case from each group not in analyses
	ND on funding source

	
	
	
	
	

	Walker,

1996

97154651
	
Gp1
Gp2
Gp3
Ctrl1
Ctrl2
Ht(c)
119.8
119.5
118.8
118.9
130.9


(5.0)
(5.4)
(4.1)
(4.7)
(4.9)

Wt(k)
21.2
20.9
19.9
20.4
26.2


(3.5)
(3.1)
(1.9)
(2.2)
(2.3)

HC(c)
51.2
50.9
51.0
50.8
52.4


(1.3)
(1.4)
(1.3)
(1.5)
(1.4)
	Signf for three measures of Ctrl2 vs. combined stunted groups, p < .001, covariates - sex & age (mean 7.7 @ gp)

No difference between the different groups of stunted children in height, weight, and head circumference, but difference between the combined stunted groups with non-stunted children.
	127 of 129 children completed studies; 4 yr after completion of intervention, of stunted gps - 3 relocated & 2 LTF
	Observers blinded to child’s group, evaluation 4 y after 2 y intervention; privately funded
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