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Abstract  Introduction and objectives; Peanuts are a rich source of magnesium, folate, fibre, α-tocopherol, 
copper, arginine and resveratrol. These compounds have been shown to reduce the CVD risk in various ways. The 
purpose of this study was to investigate the effect of peanut supplementation on nutrition status of HIV-infected 
adults attending comprehensive care clinic in Nyeri Level- 5- Hospital. Methodology; The study design was a 
randomized cross-over trial. The eligible participants were randomly assigned to a two arm study. In treatment I, the 
participants consumed their regular diet supplemented with 80gms of peanuts; while in treatment II, the participants 
were counseled on healthy diet and supplemented it with 80gms of peanut. The participants then crossed over to 
respective treatments. Each treatment took 8 weeks, with a six weeks washout period between treatments. A paired 
T- test was used to compare subject differences in markers at baseline and at the end of each treatment. Multiple 
regression analysis was used to determine the effect of peanut supplementation on nutrition status. Results; Peanut 
supplementation significantly increased intake of total fat while carbohydrate intake decreased significantly  
(p < 0.05). There was no significant change in weight, BMI, waist circumference, hip circumference, body fat, body 
muscle, systolic and diastolic blood pressure and fasting blood glucose. There was a significant decrease (p < 0.05) 
in total cholesterol, triglycerides and Low density lipoprotein in both treatments while High density lipoprotein 
increased significantly (p < 0.05). Conclusion; Regular supplementation of a healthy diet with 80gms of peanut may 
improve the lipid profile without affecting the body weight status. 
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1. Introduction 

Nuts are from different plant families and are classified 
as tree nuts (a one-seeded fruit with a hard shell) or 
peanuts (a member of the leguminous family). Peanuts are 
also called ground nuts because they develop in the soil. 
Despite their diversity tree nut varieties share common 
nutritional characteristics with peanut. Peanuts are nutrient 
dense foods and also contain a high fat content half of 
which is unsaturated, which includes monounsaturated 
fatty acids (oleic) and polyunsaturated fatty acids. [1] The 
fatty fraction of nuts also contains a sizable amount of 
plant sterols, with anti-oxidant [2] and cholesterol 
lowering properties [3]. They are also rich sources of other 
bioactive macronutrients that include protein and fibre. 
They contain high amounts of L-arginine which is the 
amino acid precursor of the endogenous vasodilator nitric 
acid [4]. 

Epidemiologic studies on prevention of diabetes, 

coronary heart disease and sudden deaths have found that 
unsaturated fatty acids contribute to the beneficial 
associations of frequent nut intake and decreases in other 
CVD risk factors. Nuts form a complex food matrix that 
are sources of other bioactive compounds which include 
fiber and protein; micronutrients, such as potassium, 
calcium, magnesium, and tocopherols; phytochemicals, 
such as phytosterols and phenolic compounds; arginine 
and resveratrol [1]. The beneficial effects of nuts on 
cardiovascular diseases can be explained by the composite 
and individual cardio protective nutrients in the nuts. 

Nuts are cholesterol-free, but their fatty fraction contains 
sizeable amounts of chemically related non cholesterol 
sterols belonging to a heterogeneous group of compounds 
known as plant sterols or phytosterols [3]. They are non-
nutritive components of all plants that play an important 
structural role in membranes, where they serve to stabilize 
phospholipids’ bilayers just as cholesterol does in animal 
cell membranes [5]. Phytosterols interfere with cholesterol 
absorption and thus help lower blood cholesterol when 
present in sufficient amounts in the intestinal lumen.  
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2. Methodology  

The purpose of this study was to investigate the effect 
of peanut supplementation on nutrition status in HIV-infected 
adults. The study design was a randomized cross-over clinical 
trial. The study duration was 22 weeks. A sample of 85 
participants was randomly selected. The participants were 
then randomly assigned to two groups. Group 1 started 
with TI and crossed over to TII, while group 2 started with 
TII and crossed over to TI after the washout period. 

During treatment I (TI) the participants were required to 
go on consuming their regular diet supplemented with 80g 
of peanuts daily for eight weeks. Their nutritional status 
was assessed at baseline and after eight weeks. During the 
second treatment (TII) the participants were counseled on 
a healthy diet at baseline and then after four weeks before 
they picked the next batch of peanut. Counseling covered 
aspects such as substituting the saturated fat with unsaturated 
fats, consumption of high fibre foods and inclusion of all 
the WHO recommended 10-12 food groups in their proper 
quantities... The participants were also provided 80g of 
peanuts daily for eight weeks. A six weeks washout period 
was allowed between treatments. Their nutritional status 
was assessed at baseline and again after eight weeks.  

Dietary intake was assessed using a 24-hour recall that 
was conducted on three randomly selected days during 
baseline, treatment I and treatment II. This was to help 
measure nutrient intake. Anthropometric measurements 
were taken using different equipment. Body weight and 
body composition were measured using a bio electric 
impedance machine, Height was measured using a 
standiometer while waist and hip circumference were 
measured using an elastic tape. 

Blood pressure and heart rate were measured with an 
automatic blood pressure monitor (Visomat® Comfort 
20/40, Roche Diagnostics) during each visit. 

Fasting blood samples was collected in the morning 
between 7.00 and 8.00 am. Capillary blood was collected 
and tested for fasting blood glucose while approximately 5 
ml of venous blood was collected for fasting lipid profile 
and transferred to heparinized collecting tubes. Blood in 
the tubes was centrifuged at 3000g for 3 min. Separation 
of serum and plasma was done using an automatic pipette 
and transferred into specific labeled tubes in a rack ready 
for analysis. A drop of capillary blood specimen was obtained 
from a sterilized fingertip area using a lancing device. 
Lipid profile assays were routinely analyzed on Mindray 
BSseries auto analyzer (Mindray-Bio Medical GmbH, 
Hamburg, and Germany) using established techniques. 

Diabetes risk classification [6] was adopted. Classification 
of overweight and obesity and waist hip ratio [7] was used. 
Executive Summary of the Third Report of the National 
Cholesterol Education Program (ATP III) (2001) [8] 
guidelines were used to classify risk for lipid profile. Student 
T-tests was used to assess whether there was significant 
difference on the lipid profile and BMI at baseline and end 
of each treatment. Multiple regression analysis was used 
to determine the effect of peanut supplementation and 
nutrition counseling on the nutrition status. 

Ethical clearance was sought from Kenyatta University 
Ethical Review Committee (REF:KU.R/COMM/51/273), 
permission was sought from NACOSTI (REF: 
NCST/RCD/12A/013/4) and informed consent obtained 
from the study participants. 

3. Results 

Age, marital status, education level were not significantly 
different (p>0.05) between group 1 that started with 
treatment I, and group 2 that started the intervention with 
treatment II. This indicated that the social economic status 
did not have an effect on the impact of the two treatments 
offered 

3.1. Dietary Intake 

Table 1 shows the mean change in the dietary intake 
when peanut was added to regular diet (T I) and when 
counseling in healthy diet plus 80g of peanut were given 
daily for the duration of the treatment (T II). There  
was a statistically significant difference in fat intake  
(F (2, 48) = 13.185, p < 0.05) between baseline and the 
two treatments. The same was found for carbohydrate 
intake (F (2, 48) = 11.664, p < 0.05), polyunsaturated fatty 
acid intake (F (2, 48) = 55.091, p < 0.05), Vitamin E 
intake (F (2, 48) = 37.614, p < 0.05) and mono unsaturated 
fatty acids intake (F (2, 48) = 34.328, p < 0.05). Compared 
with baseline, energy intake from fat increased 
significantly during TI and TII (both p< 0.001), MUFA 
and PUFA increased significantly during TI and TII (all 
p< /0.001), while SFA remained unchanged. Non-fatty 
acid lipid materials such as sterols were not measured. 
There was a significant decrease of carbohydrate intake 
during TI and TII (both p < /0.001 and p < 0.001), 
respectively. Dietary intakes of vitamin E (p < 0.001) 
increased significantly from baseline in Treatment I as 
well as in treatment II (vitamin E p </0.001). 

Table 1. Estimated mean daily energy and nutrient intakes from three random-day 24-h recall 

 Baseline  T1 T2 
Energy (kcal/day) 1937.10±309.98 a 2056.02±224.12a 2091.99±307.47a 
Fat (%energy) 21.82±6.22a 32.05±7.64b 32.76±6.91 b 
SFA 14.61±9.33a 19.39±4.51 a 19.39±5.72 a 
MUFA 16.33±7.95a 32.53±6.17 b 33.19±5.84 b 
PUFA 8.89±3.61a 17.86±2.66 b 19.16±2.96 b 
Cholesterol (mg) 118.91±157.18a 118.12±211.06a 103.34±206.23 a 
Protein(% energy) 12.23±2.56a 13.88±3.19a 13.35±2.47 a 
Carbohydrate (% energy) 66.00±7.77a 54.23±9.71 b 53.64±7.58 b 
Vitamin E 3.25±2.70a 8.87±2.13 b 8.80±1.48 b 
Folate (mg/day) 313.89±188.11a 387.40±229.22 a 395.12±230.52 a 
Magnesium (mg/day) 489.68±102.89a 592.53±142.34 a 618.22±248.03 a 
Carotene  456.32±1103.60a 2149.58±4765.67 a 1892.89±4173.92 a 
Dietaryfibre (g/day) 24.61±8.76a 29.57±10.78 a 31.87±9.11 a 
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All these changes can be attributed to inclusion of 
peanuts in the diet. However folate and magnesium did 
not change significantly in both treatments from baseline. 
There was no significant difference between the dietary 
intake in treatment I and treatment I. 

Values presented as the mean±/standard deviation; 
n=17. Means with different superscript letters are statistically 
significant at (P<0.05). PUFA-poly unsaturated fatty acid, 
MUFA- mono unsaturated fatty acids, SFA - saturated 
fatty acid. 

3.2. Nutritional Status Markers 
The two groups were not significantly different at 

baseline for all the nutrition status markers. 
Table 2 shows change in nutritional status markers for 

Treatment 1 and Treatment II. 
Weight, body fat, waist circumference and fasting 

blood glucose increased slightly in treatment I but 
decreased in treatment II. There was no statistically 
significant change in weight, BMI, waist circumference, 
hip circumference, body fat, body muscle, systolic and 
diastolic blood pressure and fasting blood glucose after 
consumption of peanut with regular diet and consumption 
of peanut combined with nutritional counseling on healthy 
diet. There was no statistically significant difference in 
nutritional status between the two treatments. 

Values presented as the mean±/standard deviation; n=85. 
Means with same superscript letters are not statistically 
significant at (P< 0.05). BMI- body mass index, BF- body 
fat, LBM- lean body muscle, W.C- waist circumference, 
H.C-hip circumference, SBP- systolic blood pressure, 
DBP-diastolic blood pressure, FBG- fasting blood glucose 

Regression analysis did not establish relationship 
between the changes in weight, BMI, waist and fasting 

blood glucose in treatment I and treatment II and the 
changes in energy, fat and carbohydrate intake as 
predicted. 

3.3. Mean Change in Serum Lipid Profile 
There was a 3.07% decrease in total cholesterol in 

treatment I while the decrease in treatment II was 5.39% 
(Figure 1). The decrease was significant in both treatment 
I and II (p<0.001). The mean change between the two 
treatments was also significant (p < 0.001).  

There was also a decrease in triglycerides in treatment 1 
of 12.81% while in treatment 2 it was 17.01% (Figure 1). 
The mean change between treatments was however not 
significant (p=0.121). There was a significant but slight 
increase in HDL-C in treatment I and II at 7.38% and  
5.1% respectively (Figure 1). The mean change between 
the two treatments was also significant (p = 0.012).  

The decrease in LDL-C was 5.56% in treatment I and 
4.32% in treatment II (Figure 1). The change was 
significant at (p<0.001) in both treatments. The mean 
change between the two treatments was not significant  
(p =0.242). The mean reduction in total cholesterol was 
found to be higher for participants who had TC >5.1 than 
those who had TC less than 5.1mmol/L. The mean 
reduction in triglycerides was found to be higher for 
participants who had TAG >2.25 than for those with TAG 
less than 2.25. The mean reduction in LDL-C was found 
to be higher for participants who had LDL-C > 4.2mmol/L 
than for those with less than 4.2mmol/L. Mean increase in 
HDL-C was higher in participants who had normal levels 
of HDL-C (1.03-1.55) and it was least in participants who 
had high HDL-C (> 1.55). Total cholesterol and HDL-C 
were statistically different (p = 0.05) between the two 
treatments indicating the effect of nutritional counseling. 

Table 2. Change in nutritional status markers for Treatment 1 and Treatment II 

 Treatment I Treatment II 
 Baseline Week 8 Baseline Week 8 
Weight (kg) 72.12±13.47a 72.32±13.73 a 72.27±13.46 a 72.15±13.60 a 
BMI (kg/m2) 27.39±5.20 a 27.45±5.31 a 27.4585±5.22 a 27.39±5.30 a 
BF (%) 30.37±8.42 a 33.96±20.85 a 32.62±13.15 a 31.12±9.12 a 
LBM (%) 32.26±4.22 a 31.92±4.28 a 35.35±29.27 a 31.96±4.23 a 
WC(cm) 91.78±10.86 a 92.45±10.58 a 92.37±11.17 a 91.80±10.69 a 
HC(cm) 102.31±10.42 a 101.85±9.76 a 101.79±11.24 a 100.50±10.62 a 
SBP(mmHg) 135.11±18.36 a 134.57±16.40 a 134.41±17.64 a 134.09±20.25 a 
DBP(mmHg) 81.71±9.83 a 81.5882±10.22 a 81.48±12.46 a 80.82±10.68 a 
FBG(mg/dl) 81.68±28.99 a 86.36±32.84 a 88.32±24.36 a 88.69±35.84 a 

 
Figure 1. Percentage change in lipid profile in the two treatments 
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Table 3. Mean change in serum lipid profile 

 Treatment I Treatment II D1 &D2 
 Baseline End P value (t-test) Baseline end P value (t-test) P value (t-test) 
TC (mmol/L) 5.17±1.18 5.01±1.07 0.001 5.17±1.13 4.89±1.08 0.001 0.001 
TG (mmol/L) 1.88±.85 1.64±.83 0.001 1.89±.90 1.57±.94 0.001 0.121 
HDL- C (mmol/L) 1.40±.41 1.51±.42 0.001 1.42±.42 1.49±.42 0.001 0.012 
LDL-C (mmol/L) 3.31±1.01 3.12±.92 0.001 3.25±1.00 3.11±.99 0001 0.242 

 
Values presented as the mean±/standard deviation; 

n=85. Means are statistically significantly different at  
(P< 0.05). TC-total cholesterol, TG-triglycerides,  
HDL-C-high density lipoprotein cholesterol, LDL-C-Low 
density lipoprotein cholesterol, D1-delta change in 
treatment I, D2- delta change in treatment II. 

Regression analysis did not establish relationship 
between the changes in lipid profile in treatment I and 
treatment II and the change in poly unsaturated fatty acid, 
monounsaturated fatty acid and saturated fatty acid intake 
as predicted.  

4. Discussion 

Average consumption of energy at baseline was below 
the RDAs for both males and females (3139 ±365 Kcals 
and 2479 ±312Kcals respectively. The results are similar 
to [9] in a study in HIV infected adults in Mweiga, Nyeri 
County.  

This study was an interventional cross over study. 
Eighty grams (80g) of peanut was given to be taken 
together with regular diet in treatment I. The same amount 
was given in treatment II but the participants were 
counseled on healthy diet. Energy intake did not change 
significantly when the peanuts were supplemented to 
regular diet and healthy diet. These findings agree with 
[10] Alper & Mattes, 2003 who found similar results in a 
30-week crossover intervention where subjects were 
provided 500 (±136) kcal as peanuts during an eight-week 
free feeding (FF) diet. Mckiernan, et al, 2010 [11] also did 
not report significant changes in energy intake in their 4 
week randomized clinical trial.  

There were no significant differences between peanut 
supplementation on healthy diet versus peanut 
supplementation with regular diet at baseline with respect 
to nutritional status markers. There was also no significant 
time period effect respect to change in nutritional status 
markers following the intervention. This study did not 
report significant difference in weight, BMI, waist and hip 
circumference and fasting blood glucose during the two 
treatments with peanut. This was not expected given  
that 80g of peanut was expected to contribute an extra 
approximately 500Kcal/day. A large cohort of women 
followed for 16 years found a slight decrease in the body 
mass index (BMI) even as the consumption of nut 
increased. After adjustment for potential confounders, 
their average weight gain across nut consumption 
categories was not significantly different [12]. 

Other studies have found no net weight gain when nuts 
are consumed as a replacement food. The same has been 
reported even when nuts have been added to diet, even 
though the intake of total energy was substantially [13,14]. 

No weight gain was reported when 48 g of walnuts was 
added to the diet for six weeks despite increase in energy 

intake by 1661 kJ/day [15]. Since the nut intervention 
duration is relatively short in most of these trials, the long-
term effect of nut intake may not be indicated. However 
an isolated intervention study showed a negative effect on 
body weight. A slight but significant increase in body 
weight (0.9 kg for men, 0.3 kg for women) was observed 
when normal weight participants were given 100g of 
almonds to add to their usual diet for a period of four 
weeks [16]. 

There are several explanations why nut intake might 
protect against weight gain. Nuts are rich in fiber and are 
energy-dense, high fat foods, with a high content of 
unsaturated fatty acids. Evidence suggests that 
monounsaturated and polyunsaturated fatty acids are more 
readily oxidized [17] and have a greater thermogenic 
effect [18] than saturated fatty acids, which can lead to 
less fat accumulation. Nuts are also good sources of plant 
proteins, which may enhance satiety and suppress 
subsequent hunger [19]. A high content of dietary fiber, 
from both vegetables and nuts, is believed to increase 
satiety and reduce feelings of hunger [20]. Furthermore, 
fat malabsorption has been reported after nut intake and 
attributed to the fat being contained within walled cellular 
structures that are incompletely digested in the gut, [21]  
an effect that can be compounded by incomplete 
mastication [22]. Finally, other mechanisms of protection 
against adiposity may depend on many other bioactive 
compounds that are present in nuts [3]. 

Epidemiological studies and clinical trials have 
demonstrated benefits of nuts and peanut consumption on 
CAD risk and associated risk factors. [23,24] These 
findings agree with a study by [25] who reported a 7.2% 
decrease in total cholesterol and 20% decrease in 
triglycerides when 500kcal/day peanut was incorporated 
with daily diet for eight weeks. A recent study by [11] 
reported significant reductions in total cholesterol,  
LDL-C and TAG concentrations were observed when 
hyperlipidemic individuals consumed 56 g of whole raw, 
roasted unsalted, roasted salted or honey roasted peanuts, 
or ground peanut butter daily for 4 weeks. However  
HDL-C concentrations increased significantly from 
baseline. Lokko et al (2007) [25] also reported significant 
decrease in total cholesterol (7.2%) and triacylglycerol 
(20.0%) after subjects were provided 2,092 kJ/day  
(500 kcal/day) peanuts to incorporate into their daily diet 
for 8 weeks at any time and in any form they chose. 
However, individually, high-density lipoprotein-cholesterol 
and low-density lipoprotein-cholesterol levels did not 
change significantly. Recently the findings of a pooled 
analysis of 1,284 observations contributed by 583 unique 
participants from 25 clinical studies performed with 
different nuts, including peanuts, and conducted in seven 
different countries have been reported. [26] The results 
show a dose-response cholesterol lowering effect and 
indicate that, for an average daily intake of 67 g of nuts 
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(roughly equivalent to 20% of energy), the mean estimated 
reductions of total cholesterol and LDL-cholesterol were 
11 mg/dL (5%) and 10 mg/dL (7%), respectively. Nuts 
had no significant effect on HDL-cholesterol or triglycerides, 
except in participants with serum triglycerides >150 mg/dL, 
in whom a significant 10.2 mg/dL reduction was observed 

In this study the mean decrease in serum total 
cholesterol, Low density lipoprotein and triglyceride was 
higher but not significantly higher in participants with 
high levels compared to those with normal serum levels. 
This is in contrast to a peanut intervention study that 
reported a 12% reduction in total cholesterol and a 10% 
reduction in LDL-C in normocholesterolaemic individuals 
consuming whole peanuts and peanut butter for 24days. 
[27] However reductions among normocholesterolaemic 
individuals were greater in those with the highest 
concentrations at baseline [27]. 

The study did not find a significant relationship 
between the changes in dietary PUFA, MUFA, dietary fat 
and fibre (individually or together) and the changes in the 
lipid profile after linear regression analysis. This is 
because there are other component in nuts such as fibre 
and phytosterols together with unsaturated fatty acid 
profile that are likely to contribute to the favourable 
effects nuts have on the plasma lipid [28,29]. The decrease 
in the triglycerides in this study may be due to the 
reduction in carbohydrate intake when the peanuts were 
added to the diet. Triglyceride concentration decreases 
with reduction in carbohydrate intake [30] and thus, the 
decreases in carbohydrate intake reported may have had 
an independent effect on lipid concentrations. Another 
decrease in triglyceride by 1.0 mmol/l may result in  
14-37% decrease in overall CVD risk [31]. 

The fatty acid composition of nuts is suspected to play a 
role in modifying insulin resistance, and therefore, the risk 
for type-2 diabetes. Specific types of fatty acids have been 
found to be better predictors of the risk of type-2 diabetes 
than total dietary fat intake [32]. Studies have shown that 
a higher intake of n-3 PUFA is linked with lower risk of 
type-2 diabetes, while on the other hand, glycemic control 
is adversely affected by a higher intake of saturated and 
trans fatty acid hence increasing the risk of type-2 diabetes 
[32,33]. 

Compared to other common foods, nuts have an 
optimal nutritional density with respect to healthy 
minerals, such as calcium, magnesium, and potassium. 
Like that of most vegetables, the sodium content of raw or 
roasted but otherwise unprocessed nuts is very low, 
ranging from undetectable in hazelnuts to 18 mg/100 g in 
peanuts [3]. A high intake of calcium, magnesium and 
potassium, together with a low sodium intake, is 
associated with protection against bone demineralization, 
arterial hypertension, insulin resistance, and overall 
cardiovascular risk [34]. 

5. Conclusion 

Consumption of peanut with regular diet or with 
counseling on healthy diet improves the lipid profile in 
people living with HIV and therefore reduces the 10 year 
risk of developing CHD. Peanut supplementation had no 
significant effect on biomarkers for weight gain. 
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