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Abstract. Normal, diabetic and enteral diets in four hospitals of Ministry of Health in Riyadh were analyzed
for their calorific and nutrients conlent. The study covered the actual calories and nutrient content available
for the paticnts on their meal tray. Both tcchniques (laboratory analysis and food composition tables
compuiation) were used to determine the available calories and nutrients on the meal trays served to the
patients. The tesults clearly indicated that the worldwide statement of the existence of more than 35%
malnourished hospitalized patients, if applicable in the Kingdom, could be atlributed to other causes rather
than the availability or shortage of nuirients in patient’s meal tray. Diets were assessed against patients
recommended allowances and recommendations were set for imprevement. These include adherence to the

Ministry of Health, Nutrition Manual, giving special attention to the diabetic and tube feeds and correcting the
low fiber content in some diets.
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Introduction

Diet manuals are necessary to run an organized food and nutrition services inany
hospital. The Ministry of Health (MOH) in the Kingdom of Saudi Arabia has introduced
its new Diet and Food Services Manual {1] taking into consideration the drawbacks of
the old one together with the increasing demand for updated hospital food services.

The worldwide increasing awareness of the prevalence of malnutrition among
hospitalized patients, has put its toll on the future plans and strategies of any nutrition or
health planner, since investigations during the last few decades estimated a high
prevalence of 35% or more [2,3,4], The relationship between patient’s malnutrition and
the risk of nutrition associated complications was also evident [4].
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Malnutrition occurs among patients because either of their disease or the treatment
procedure preventing them from receiving adequate nutritional intake for prolonged
periods or above all the meals given to them are not sufficient to meet their nutritional
requirements for one reason or another,

Around 80% of the diets served in the MOH hospitals are normal, 10% are
diabetic and the rest differ according to the type of hospital.

The main objective of this study is to evaluate the calorific and nutrient contents
of the two main diets (norma) and diabetic) as well as the enteral in order to check the
abidance to MOH Diet Manual and thus the availability or shortages of nutrients in the
patient meal tray.

Material and Methods

Four MOH hospitals in Riyadh city were chosen to conduct the study as shown in

Fig. 1.
Hospitals 1 2 3 E:I
Diet Normal Diabetic Enteral Feeding
2700-2900 Kcal 1500 Kcal 1Cal/1ml
Meal Breakfast | | Lunch Dinner| | Snack
Trays El 3 3 3xS

No. of Days 6 DAYS

Total 54 Meal Trays + 36-54 for
samples every hospitals

Fig. 1. Methodoelogy followed in collecting the samples,
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Three trays each of normal and 1500 Kcal, diabetic diet’s meal (breakfast, lunch,
dinner and the accompanying snacks) from the four hospitals, were collected, itemized,
weighed, packed, labeled and transferred to the laboratory for analysis. The collection of
the daily samples continued for 6 consecutive days making a total collection of 54 meal
trays and 36-54 snack trays from each hospital.

Samples were also collected from the hospitals prepared enteral feeds, when used,
having a calorific density of 1 Kcal per ml distributed among carbohydrate (COH),
protein and fat in the ratio of 55:15:30, respectively.

Proximate analysis of the edible portions were carried out on the samples according
to the Saudi Standards [5]. Nutrients and calorific values were also obtained by
computation using the Middle East Food Composition {6]. Both values were compared
against the recommended dietary allowance (RDA) [7].

Results and Discussion

The proximate analysis and mean calorie values of the edible portion of the normal
diet in the four selected hospitals of MOH in Riyadh are illustrated (Table 1). The
calories served ranged from 3180 to 4110 with a mean value of 3790 + 260. The daily
mean carbohydrates, protein, fat and fiber served were 548.62 + 45.02, 168.12 + 15.89,
102,40 + 14.84 and 9.58 + 3.58 gm respectively, This approximates to 58:18:24 ratio of
energy distributed among carbohydrate, protein and fat, respectively.

Although the individual figures for the calories available on the patient’s tray
differed among the four hospitals, but the mean value of 3790 + 260 is still higher than
what is recommended in the MOH Diet Manual of 2700-2900 calorie. But one should
consider the possible hospital edible plate waste which might constitute a recognizable
portion of the patient’s meal [8,9]. It is also clear that the carbohydrate: protein: fat ratio
needs a proper adjustment to go with the recommended 60:15:25 ratio, respectively.

The proximate analysis and the calorie mean values of the edible portion of the
diabetic diet are shown in Table 2. The mean calorie served in the selected four hospitals
ranged from 1780 X 154 to 2325 + 120.4 with a mean value of 2090 + 134.8 calorie of
the four hospitals. It was clear that the total energy served exceeded the requested 1500
Kcal by almost 40%. The carbohydrate: protein: fat were in the ratio of 51:24:25. The
protein was high and almost double the recommended value.

Only two hospitals were preparing their tube feeding from fresh products in their
kitchens. The one Kcal per ml. requested was 26-29% lower and the carbohydrate:
Protein: Fat ratio was 70:16:14 compared to the requested 55:15:30, respectively (Table
3). This indicates the difficulties encountered in preparing tube feeds in hospital kitchen
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Tablel. Proximate analysis and calorific content of normal diet of the selected MOH Haospitals in
Riyadh
Hospital Sample  Moisture Ash Fat Protein CHO Fiber Energy
No. Wigm) _ (gm) {gm) (gm) {gm) (gm) (gm)  (Keal)
Mean 3279 2358.28 327z 111.85 19132 575.00 10.20 4070
1 (%) {71.92) (¢.99) (3.41) (5.83) (17.53) (0.32)
SDzx 112.77 96.76 1.42 14.01 17.90 24.57 534 257.08
Mean 2860  1998.63 2882  102.85 166.13  553.43 9.80 3800
2 (%) (69.880  (1.00) 359 (584) (1935)  (0.34)
5Dt 154.23 167.79 2.60 17.32 10.28 57.49 3.34 296.14
Mean 3135 2211.88 28.87 114.77 170.00  599.18 10.67 4110
3 (%0} (70.54) (0.92) 3.66 (5.42) (19.12)  (0.34)
SD + 121.07 105.20 3.54 15.41 1490  33.57 378 92.15
Mean 2656 1934.17 22.53 80.13  145.02 466.85 7.65 3180
4 (%) (72.82) {0.85) 3.02 (545 (17.58)  (0.28)
SD + 230.97  166.66 3.23 12.62 2048 63,25 1.84 389.09
Mean 2982.67 212564 28.23 102.40 168.12  548.62 9.58 3790
(%) {71.27 (0.95) 3.43 (5.63) {(1840)  (0.32)
SD + 154.76 134.10 2.70 14.84 15.89 45.02 3.58 260.02

Table 2. Proximate analysis and calorific content of diabetic diet of the selected MOH Hospitals in

Riyadh
Hospital Sample Moistur Ash Fat Protein CHO Fiber Energy
No. Wtigm) e (gm) (gm) {gm) {gm) (gm) (gm) (Keal)
Mean 2490 1964.8 26.43 59.63 14225 303.23 11.23 2325
1 (%) ; 8 {1.08) (2.39) (5.71)  (12.18 (0.45)
SD+ 131.22  (78.19) 1.41 8.68 13.99 ) 3.14 120.39
116.37 31.51
Mean 2678 22585 25.23 49.15 113.90 219.80 11.07 1780
2 (%) 5 (0.94) (1.84) (4.25y  (®B21) (0.24)
SD £ 179.22 (84.34) 1.77 6.27 8.41 25.06 242 153,92
159,50
Mean 2801 2289.5 30.05 62.82 133.88 27447 10.15 2200
3 (%) 2 (1.08) (2.24) 4.78)  (9.80)  (0.36)
SD+ 117.14  {81.74) 1.87 6.45 10.38 15.10 1.11 86.22
105.64
Mean 2327 1864.6 19.76 61.52 112,18 263.53 5.73 2060
4 (%) 5 (085)  (264)  (483) (1132 (0.23)
Sh + 127.44 (80.13) 2.01 12.09 5.63 ) 1.09 178.89
96.06 21.99
Mean 25738 20899 25.35 58.28 125.55 265.26 0,55 2090
(%) 8 0 (0.98) (2.26) (4.88) (1030 (0.38)
SD+ {81.20) 1.76 8.37 9.60 ) 1.04 134.86
138.76 119.39 23.42
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from fresh products compared to the use of ready made tube feeds advised in MOH
manual.

Table 3. Proximate analysis & calorific content of nsogastric diet (Keal/ml) of the selected MOH
hospitals in Riyadh

Hospital Calories Sample Moistur Ash Fat Protein CHO Fiber Energency
number requeste Wt.(gm) € {gm} {gm) (gm) {gm} (gm)
d (gm) (%) (%) (") (%) (%)
(%)
(Kcal) Kealml
Total
z 1200 806 682.80 9.40 11.90 2420 76.60 0.97 510 0.63
84.71)  (117)  (148) @0l (9.51)  (013)
2 1500 1067 876.40 4.80 17.50 2840 139.00 1.28 830 0.78
(82.13) (045 (l.6d)y (2.66) (1302 (0.12)
P 1800 1022 863.50 450 18.60 2920 105.20 1.02 719 0.69
(8449  (0.44) (1.82) (2.86) (1029 (010
4 1200 270 228.00 0.90 5.00 5.30 29.90 0.19 190 0.70
(8445)  (034) (208) (1.97) (1108 {0.08)
4 1200 247 207.85 0.90 7.60 5.60 24.90 0.17 190 0.77
(84.15)  (0.26)  (3.07) (2.27) (woes) {0.07)

The Middle East Food Composition Tables were used for the computation of
nutrients and caloric mean values of the edible portions of the normal and diabetic diets
served in the selected four hospitals. The results are shown in Tables 4 and 5
respectively. There were no major differences in the computed values compared with the
laboratory results revealing that the Middle East Food Composition Tables could fairly
be used in the absence of a Saudi Food Composition Tables.

It is clear from (Table 4) that the served normal diet supplied almost all the
required nufrients estimated as compared to RDA. Available fiber on the patient’s tray
was almost 50% or more less than the recommended daily intake of 20-40 gm. The
diabetic diet (Table 5) followed the same pattern with regard to the availabality of
nutrients compared to the RDA, respectively. Knowing that the requested calories were
1500, that means reduction of the above RDA figures by almost 40%. This indicated that
1500 Kcal Diabetic diets should be adjusted to meet the requirements accordingly.

Conclusions

The study indicated that the served normal diet in the selected hospitals of MOH
provided more energy, probably more nutrients than recommended in the MOH Diet
Manual. Diabetic diets need special attention as well as the Tube Fees, RDA were met
by all the macro nutrients. Supplementation could be used to help in correcting some
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nutrient shortages. Fiber content of the meal should be carefully looked at. Hence,
regarding the availability of calories and nutrients on patient’s tray it was clear that the
meals served were sufficient to provide the recommended dietary allowance. However,
edible plate waste should also be considered if malnutrition of hospitalized patients was
evident. We have to look for reducing edible plate waste and adhere to the MOH manual
for proper cost effective running of the hospital food service. To achieve this, many
related factors should be studied and the important ones should be considered. It was

also clear that Middle East Food Composition Tables could be used in the absence of the
Saudi Food Composition Tables,

Acknowledgement. The authors extend their appreciation to the Ministry of Health,
Riyadh Health Directorate and the selected hospitals in Riyadh for their overwhelming
help and support. Thanks are also due to Mr. Hassan Al-Fifi, Mr. Abdul Hameed Al-
Nakhli, Mr. Rezul Hoque, Mr. Nasrul Alam Khan, Mr. Lutfur Rahman for the
Laboratory work, Mr. Khan Mosharref Hussain for programming and data analysis and
Mr. Mohammed Abdus Samad for outstanding secretarial work.

References

[11 Ministry of Health. Diet and Food Services Manual. Nutrition Department, Ministry of Health,
Kingdom of Saudi Arabia (in Arabic), 1990.

[2] Baker, JP. “Nutritional Assessment: A Composition of Clinical Judgement and Objective
Measurements.” N. Engl. J. Med.. 306 (1982), 969-972.

[31  Bristrian, B.R,, Blackburn, G.L., Vitale, J. and Cochran, N.J. “Prevalence of Malnutrition in General
Medical Patients”. J4M4, 235, (1976), 1567-1570.

[4]  Detsky, A.S, Baker, LP., O’Rourkey, K., Johnston, N., Whitwell, J., Mendelson, R.A. and Jeejeebhoy,
K.N. Pedicting Nutrition Associated Complications for Patients undergeing Gastrointestinal Surgery”.
JPEN ] Parenter Enteral Nuir. 11, No. 5 (1987), 440-444.

[5] Saudi Arabia Standards Organization. “Chemical Methods of Test for Plant Baby Foods, Kingdom of
Saudi Arabia. The Saudi Standard No. 135/1979.

[6] Pellet, P.1.. and Shadarevian, S. “Food Composition Tables far use in the Middle Enst 2nd ed. Beirut,
Lebanon, 1970.

[7]  National Research Council. Recommended Dietary Allowance {RDA) 10th ed., USA, 1989,

[8]  Al-Shoshan, A.A. “Edible Plate Waste in various Hospitals of the Ministry of Health, Saudi Arabia™.
Pakistan Med. Res. J., 31,No. 3 {1992) 39-143.

[91 Kelley, SM., Jennings, G.E., Funk, K., Gaskins, C.T. and Welch, G.B. “Edible Plalc Waste
Assessment in a University Dining Hall”. .J. Am. Diet. Assoc., 83 (1983), 436-410.



Calorific and Nutrients Contents in Normal, ... 243

Sedl 2 g L g Apdladl Sl ol AR polialty Bt (g st
Pl e b eaal! By1)y Cildians 0 dayyl 3 Gl A pall Bt

U198 1Ly (o dpdl k] F Lo oy dat
D prend! g gl ALl ¢ irls H tioenall 5405 4 ¢l & 1o
(V1Y & e i syt a g el 5y

o i 3 a el iy S e iy bl dae B Sl S Ly au s Lo asda
dd e anh il oS 0 adidal oy el (g ptt S e Bl B e (3 el 55 Sldtan
ot b @,L:J,;u\‘:;ﬁjmbwlrmimj A Pk die 3 pelall el e il (5 il

Dl g ok i S o] BBl gl

whise b3 el (o M YT STON e Uie 00 ¢ b 0l iy it o gl

A g p s Jalgs gl olul s of S Sy 3 8 ,El sda s 0 il ¢ gy O prlas

A M oot e e Sl oo F S Al (3 e Bes 3 il el e

iy e plazaWly (Reall 5 ) Rudacl Al 285 U PN LTy 5 et s it ) cndo g
ol g and OUN 6 et (3 il adlaay Bl Bdadly Sl o e et o paidd



	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	



