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Determination of Nutritional Status Via Food Frequency Consumption (FFQ) and Serum
Proteins and Anemia Parameters in Multiple Sclerosis (MS) Patients
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ABSTRACT

Objectives: The study was aimed to determine the nutritional status, serum
proteins (total protein, albumin, prealbumin) and some anemia parameters
(haemoglobin, iron, vitamin By, homocysteine) of the Multiple Sclerosis (MS)
patients.

Methods: It was conducted on 63 MS patients (41 female, 22 male) who
have applied to Ankara Numune Education and Research Hospital,
Department of Neurology, Turkey. Some anthropometric and biochemical
measurements were taken from the study group. Nutritional status was
assessed by food frequency consumption results.

Results: The Relapsing/Remitting Multiple Sclerosis (RRMS) was mostly seen
in both genders (90.5%). The mean age was found 34.9+8.59 (20-56) years in
the study group. The mean body mass index (BMI) was found as 25.2+4.86
kg/m>. While the mean albumin (p=0.021), prealbumin (p=0.005),
homocystein (p=0.007), haemoglobin (p<0.001) levels were found to be
significantly high; the vitamin B;, measurement (p=0.025) was low in males.
The consumption of cheese, red meat, white bread, sugar and carbonated
drinks decreased after the diagnosis period in females (p>0.05). There was
no change in the consumption of egg, chicken, legumes, vegetable, fruit,
margarine, butter and olive oil. Most of the two groups have consumed fish
rarely before and after the diagnosis of MS.

Conclusion: It was concluded that nutritional status of MS patients improved
after diagnosis and serum proteins which also indicate that adequate and
balanced nutrition were in desired levels.
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OzZET

Amag: Bu calismada Multiple Skleroz'lu (MS) hastalarda beslenme
durumunun, serum proteinlerinin (toplam protein, albumin, prealbumin) ve
bazi anemi parametrelerinin (hemoglobin, demir, By, vitamini, homosistein)
saptanmasi amaglanmistir.

Yontemler: Bu calisma Ankara Numune Egitim ve Arastirma Hastanesi
Noroloji Bolumine bagvuran 63 MS'li (41 kadin, 22 erkek)hasta Uzerinde
yurttilmastir. Calisma grubundaki bireylerin  bazi  antropometrik ve
biyokimyasal olglimleri alinmistir. Beslenme durumu besin tiketim sikhgi
alinarak degerlendirilmistir.

Bulgular: The Relapsing/Remitting Multiple Skleroz (RRMS), her iki cinsiyette
de en sik gorilen MS taradir (%90.5. Hastalarin ortalama yaslan
34.9+8.59(20-56)yildir. Beden Kitle indeksi (BKi) ortalamalari 25.2+4.86
kg/m2 olarak bulunmustur. Erkeklerde ortalama albumin (p=0.021),
prealbumin  (p=0.005), homosistein(p=0.007), hemoglobin (p<0.001)
diizeyleri ©nemli duzeyde vyiksek iken, B12 vitamin duzeyi dugsuk
bulunmustur (p=0.025). Kadinlarin peynir, kirmizi et, beyaz ekmek, seker ve
karbonath igecek tiiketimleri teshis sonrasinda azalmistir (p>0.05. Her iki
cinsiyette de yumurta, tavuk, kurubaklagiller, sebze, meyve, margarin,
tereyag ve zeytinyag tuketimleri degismemistir. Her iki grubunda buyluk
¢ogunlugu baligi hem teshis oncesi hem de sonrasinda seyrek tiikettigini
vurgulamigtir.

Sonug: MS hastalarinda tani sonrasi beslenme durumun iyilestigi ve ayni
zamanda vyeterli ve dengeli beslenmenin bir gostergesi olan serum
proteinlerinin de istenilen diizeylerde oldugu sonucuna variimistir.

Anahtar Sozciikler: Multiple Sklerozis, beslenme, albumin, prealbumin,
hemoglobin, demir, B12 vitamini, folik asit
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INTRODUCTION Means were analyzed by an independent sample t-test. The level of

Multiple sclerosis (MS) is an inflammatory demyelinating disease of the
central nervous system that causes neurological impairment which mainly
affects young adults (2,6). Multiple sclerosis is rare in tropical areas, but
quite common in developed countries. The distribution of the prevalence
and incidence of MS is more complex and uneven than previously supposed
and little is known about the wide variations among different ethnic groups
in any country and areas at the same latitudes (11). MS is more common
among women than men. The disease has a prevalence of 30-80 per 100.000
in Canada, northern Europe and the United States (19).

The cause of MS remains so far unknown. Studies revealed different risk
levels depending on climate, age and gender (6). Nutritional status and
dietary habits in MS patients have not been extensively studied or reported,
however individual findings suggest that many patients suffer from various
forms of malnutrition (5). The assessment of nutritional status is essential for
a diagnosis of nutritional compromise and for the required multidisciplinary
management. The assessment of body mass index (BMI) on the other hand
has not proven to be a good indicator of nutritional status. It is based on
acute phase proteins, producing a situation that would alter the specificity
for the diagnosis of visceral protein malnutrition. Aloumin and prealbumin,
although widely used, should be used with caution. Increased plasma levels
of prealbumin with a short half-life- can indicate an adequate response to
nutritional support (22,11). Neurobehavioral and cognitive functions are
related to the vitamin B, status. Multiple Sclerosis patients generally present
a decrease of neuroprotective and immunoregulatory vitamins and an
increase of total homocysteine concentrations (13).

In this present study, it is aimed to determine the nutritional status,
serum proteins (total protein, albumin, prealbumin) and some anemia
parameters (haemoglobin, iron, vitamin Bj;, homocysteine) of the Multiple
Sclerosis (MS) patients.

MATERIALS AND METHODS

This study was conducted on 63 MS patients (41 female, 22 male) who
have applied to Ankara Numune Education and Research Hospital,
Department of Neurology, Turkey from April to July 2012. The disease was
diagnosed by a neurologist. Pregnant women, habitual smokers, alcohol
drinkers, and consumers of vitamin-rich products were excluded from the
study. Among the cases, individuals with other disorders in addition to MS
were also excluded. The participants were informed about the subject and
the purpose of the research. Each participant signed a voluntary participation
form and gave informed written consent which adhered to Declaration of
Helsinki protocols (World Medical Association).

All anthropometric measurements were taken by trained dieticians.
During the measurement process, participants wore light clothes and had
bare feet. A portable scale was used to measure the body weight to the
nearest half akilogram. Height was measured to the nearest 0.1 cm with a
wall-mounted stadiometer. Body mass index (kg/mz) was calculated by
weight in kilograms divided by the square of height in meters. (20). Waist
circumference was measured above the iliac crest and below the lowest rib
margin at minimum respiration, and waist to hip ratio (WHR) was calculated
(8).

A validated semi quantitative food frequency questionnaire was used in
this study. Food consumption data were collected from each patient during a
face-to-face interview with researchers. According to the results, every day
or every other day consumption of nutrients was considered as ‘“frequent
consumption”, 1 or 2 times a week as “moderate consumption”, and 1 or 2
times a month/year and no consumption as ‘“‘rare/no consumption”.

Early-morning venous blood samples were obtained from each
participant for biochemical screening tests, following a twelve-hour
overnight fast. Professional staff performed venipuncture by using
vacutainers to obtain 15 mL of whole blood. Blood was centrifuged for
plasma separation at the hospital where the actual biochemical analyses
were performed. Complete hemogram, fasting plasma glucose (FPG), total
protein, albumin, vitamin B;;, homocysteine, folate levels were measured.
The Ubbink method was used to establish plasma levels of homocysteine.
Complete hemogram was analyzed by “Sysmex XE-2100 hemogram”. Fasting
plasma glucose (FPG), total protein and albumin were analyzed by “Roche
MODULAR Analytics P800” (Roche Diagnostics, Indianapolis, IN) and vitamin
B1,, homocysteine, folate levels were analyzed by Roche MODULAR Analytics
E601 (Roche Diagnostics, Indianapolis, IN)

Data Analysis

The data analysis was carried out using SPSS version 15.0 software (SPSS
Inc., Chicago, IL, USA). The descriptive statistics of means with 95% Cl were
used to summarise the data collected. The Kolmogorov-Smirnov test was
used to determine whether outcome variables were normally distributed.

significance was set as p< 0.001.
RESULTS

This study was conducted on 63 (41 females, 22 males) MS patients
between the ages of 20-56 years. The mean age was found 35.1+8.90 years
for females, 34.618.19 years for males (p>0.05). The most of the females
(80.5%) and 68.2% of the males were married. The educational status of the
males was found higher than the females’. The 63.7% of the males were
graduated from high school and/or had a bachelor’s degree while most of
the females graduated from primary school (36.6%). When the individuals
were evaluated by their professions, the majority of the females were
observed to be housewives (73.2%) and only 18.2% of the males were found
to be retired.

Table 1 shows meanzS.D. for body weight (BW), body mass index (BMI)
and waist-hip ratio (WHR), fasting plasma glucose (FPG), total protein,
albumin, prealbumin, homocysteine, haemoglobin, iron, vitamin By, folic acid
measurements. The mean BMI was found as 25.4+4.89 kg/m2 for females
and 24.8+4.89 kg/m’ for males (p>0.05) and the mean WHR was found to be
significantly high in men (p=0.001). While the mean albumin (p=0.021),
prealbumin (p=0.005), homocystein (p=0.007), haemoglobin (p<0.001) levels
were found to be significantly high; the vitamin B;, measurement (p=0.025)
was low in males.

Table 1.Some anthropometric and biochemical parameters of the patients

Parameters Female Male(n=22) Total (n=63) p
(n=41)
meant SD mean + SD meant SD
BW(kg) 64.7+11.19 76.9+14.03 68.9+13.49 0.001*
BMI (kg/m?) 25.4+4.89 24.8+4.89 25.2+4.86 0.677
WHR 0.80+0.06 0.87+0.06 0.82+0.06 <0.001*
FPG (mg/dL) 86.1+15.41 87.4+8.46 86.6+13.34 0.659
T. protein 73.844.82 75.5+4.73 74.4+4.82 0.193
(g/dL)
Albumin (g/L)  45.6+3.90 47.8+3.39 46.4+3.86 0.021**
Prealbumin 24.3+4.84 29.5+7.34 26.1+6.30 0.005**
(mg/dL)
Homocysteine  10.3+3.04 13.1+4.05 11.343.65 0.007**
(rmmol/L)
Haemoglobin 12.9+1.40 15.2+#1.31 13.7£1.75 <0.001*
(g/dL)
Iron (pg/dL) 78.1+41.22 97.8+45.06 84.9+43.29 0.096
Vitamin B;, 418.6+346.09 283.8+106.12 371.54#292.04 0.025**
(pg/mL,
Folic acid 8.913.60 8.31+2.10 8.6913.15 0.415
(ng/mL)

BW: Body weight, BMI: Body mass index, WHR: Waist hip ratio, FPG: Fasting
plasma glucose
*p<0.001, ** p<0.05

The food consumption frequency of basic nutrients by MS patients has
also been determined (Table 2a - 2b). While frequent consumption of milk
products like yogurt is high; the milk consumption was low in female patients
(p>0.05). Although there was no change in the consumption of egg, chicken,
legumes, vegetable, fruit, margarine, butter and olive oil, the consumption of
cheese, red meat, white bread, sugar and carbonated drinks decreased after
the diagnosis period in females (p>0.05). Besides that, there was no
difference in the consumption of foods except for legumes and carbonated
drinks according to the diagnosis criteria in males. Most of the two groups
have consumed fish rarely before and after the diagnosis of MS.

DISCUSSION

The Relapsing/Remitting Multiple Sclerosis (RRMS) is the most common
form of the disease. The vast majority (=85%) of people presenting with MS
are first diagnosed with relapsing/remitting. Twice as many women as men
present with this variety. Approximately 50% of patients with RRMS convert
to Secondary Progressive Multiple Sclerosis (SPMS) within 10 years of the
disease onset (13). In this present study, RRMS was mostly seen in both
genders (90.5%). Only 4.9% of the females and 13.6% of the males were
diagnosed as Secondary Progressive Multiple Sclerosis (SPMS). When
patients were evaluated by the year of diagnosis, only approximately 10% of
the whole group (9.7% females, 9.0% males) have been first diagnosed more
than 10 years ago. As MS is more common in females than males and
frequently affects women during their reproductive years (10,9), the majority
of the present study sample consisted of females (65%).
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Table 2a. Consumption frequency of some basic nutrients according to the diagnosis status in MS female patients (n=41)

Before Diagnosis

After Diagnosis

Nutrients Frequent Moderate Rare/no Recommende Moderate Rare/no
consumption consumption consumption d frequency consumption consumption
n % n % n % n % n % n %
Milk 9 22.0 5 12.2 27 65.9 8 19.5 5 12.2 28 68.3
Yoghurt 20 48.8 2 4.9 19 46.3 19 46.3 4 9.8 18 43.9
Cheese 28 68.3 3 7.3 10 244 25 61.0 2 4.9 14 34.1
Egg 24 58.5 12 29.3 5 12.2 24 58.5 12 29.3 5 12.2
Red meat 8 19.5 9 22.0 24 58.5 6 14.6 9 22.0 26 63.4
Chicken 10 24.4 19 46.3 12 29.3 10 24.4 20 48.8 11 26.8
Fish - 5 12.2 36 87.8 - - 7 17.1 34 82.9
Legumes 7 17.1 17 415 17 41.5 7 17.1 18 43.9 16 39.0
Fruit 29 70.7 8 19.5 4 9.8 30 73.2 7 17.1 4 9.7
Vegetable 22 53.7 15 36.6 4 9.8 22 53.7 15 36.6 4 9.8
White bread 38 92.7 - - 3 7.3 34 82.9 - - 7 17.1
Whole wheat bread 6 14.6 1 24 34 82.9 10 24.4 1 24 30 73.2
Margarine 6 14.6 2 4.9 33 80.5 6 14.6 2 4.9 33 80.5
Butter 12 29.3 4 9.8 25 61.0 12 29.3 3 7.3 26 63.4
Olive oil 25 61.0 2 4.9 14 34.1 25 61.0 2 4.9 14 34.1
Sugar 28 68.3 3 7.3 10 244 26 63.4 3 7.3 12 29.3
Carbonated drinks 9 22.0 1 2.4 31 75.6 7 17.1 1 2.4 33 80.5
Table 2b. Consumption frequency of some basic nutrients according to the diagnosis status in MS male patients (n=22)
Before Diagnosis After Diagnosis
Nutrients Frequent Moderate Rare/no Recommen Moderate Rare/no
consumption consumption consumption ded consumption consumption
frequency
n % n % n % n % n % n %
Milk 4 18.2 3 13.6 15 68.2 3 13.6 4 18.2 15 68.2
Yoghurt 15 68.2 1 4.5 6 27.3 14 63.6 1 4.5 7 31.8
Cheese 13 59.1 3 13.6 6 27.3 13 59.1 2 9.1 7 31.8
Egg 11 50.0 8 36.4 3 13.6 11 50.0 8 36.4 3 13.6
Red meat 5 22.7 9 40.9 8 36.4 5 22.7 8 36.4 9 40.9
Chicken 10 45.5 9 40.9 3 13.6 10 455 9 40.9 3 13.6
Fish 1 4.5 5 22.7 16 72.7 1 4.5 3 13.6 18 81.8
Legumes 4 18.2 14 63.6 4 18.2 5 22.7 12 54.5 5 22.7
Fruit 16 72.7 5 22.7 1 4.5 17 77.3 4 18.2 1 4.5
Vegetable 11 50.0 6 27.3 5 22.7 12 54.5 6 27.3 18.2
White bread 20 90.9 1 4.5 1 4.5 20 90.9 - - 2 9.1
Whole wheat bread 2 9.1 1 4.5 19 86.4 2 9.1 1 4.5 19 86.4
Margarine 4 18.2 - - 18 81.8 4 18.2 - - 18 81.8
Butter 8 36.4 2 9.1 12 54.5 8 36.4 2 9.1 12 54.5
Olive oil 9 40.9 1 4.5 12 54.5 8 36.4 1 4.5 13 59.1
Sugar 16 72.7 1 4.5 5 22.7 16 72.7 1 4.5 5 22.7
Carbonated drinks 9 40.9 5 22.7 8 36.4 7 31.8 4 18.2 11 50.0

Existing lifestyles and existing consumption behaviours could help to
explain the clusters of MS, whereas imported lifestyles and imported
consumption behaviours could help to explain the epidemics of MS (10).
Dietary factors have been suggested as a possible cause of MS, but without
strong evidence (17). There are only a few prospective studies available and
most evidence is derived from case-control or epidemiological studies.
Population based epidemiological studies indicate a variety of associations
between MS and nutrition (17,3). Malnutrition, some vitamin deficiencies,
obesity and weight loss are common and may exacerbate the clinical
symptoms in MS (17). In this present study, the mean BMls of both gender
was found to be about 25 kg/m2 which means majority of the patients had a
normal weight.

To characterize the biochemical status of MS during a phase of clinical
inactivity, neuroprotective and immunoregulatory vitamins and
homocysteine levels were assessed. The men with haemoglobin < 13 g/dL
and women with haemoglobin<12g/dL were defined as having
haemoglobin deficiency or anemia according to the World Health
Organization (WHO) criteria (21). In this present study, the
haemoglobin concentration was found to be significantly higher in males as
expected. Furthermore, there was no one with a serum iron level < 60 pg/dL,
which is considered as “low concentration” (18). Serum vitamin By,
level >200 pg/mL is generally a criterion of “normal level” (12). Females’
vitamin B;, status had been found to be significantly higher than that of the

males (p<0.05) and also none of the patients had folic acid deficiency
(<4 ng/mL) (4). In addition, patients with the blood homocysteine
level > 12.4 um were defined as having abnormally high homocysteine levels.
We found significantly higher levels of homocysteine in males than in
females’ (p<0.05) as it was previously found in Salemi et al.’s study (16).
Williams et al. (22) studied the nutrient intake and biochemical status of 20
severely disabled MS women. The intakes of nutrients were lower than the
recommended daily amounts of iron and folate. Also they found that mean
plasma levels of albumin and iron were toward the lower end of the normal
range in all subjects. In this present study, the mean albumin (p=0.021) and
prealbumin (p=0.005) concentrations were low in females, which means that
the nutritional status of females was worse than that of the males as Saka et
al. (15) found, indicating that MS patients generally have a poor nutritional
status.

Consuming foods in appropriate quantities suitable for the individual
needs and in various types is important for healthy nutrition of the MS
patients and for decreasing the risk of its other symptoms. Milk and milk
products are good resources for repairing and maintaining the bone tissues
of individuals (7). Therefore, it is recommended for the adults to consume
milk and milk products every day (frequent consumption). In the present
study, especially the females did not consume milk and milk products with
the recommended frequency.
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Meat and meat products are good-quality protein resources, and they
also include iron. In this study, we have seen that products like red meat, fish
and chicken were consumed to a relatively lower extent especially after the
diagnosis of MS. Insufficient consumption of meat and meat products may
be due to their high prices, especially for people with a relatively lower socio-
economical status (SES). It may also be about the news on media that
emphasize that these products increase blood cholesterol and the
triglyceride levels. Legumes can compete with meat, if right preparation and
cooking methods are used and if they are consumed with complementary
products. But in this present study, within each of the two genders, the
consumption of legumes was considerably low. It may be due to the fact the
study was conducted in the summer season.

It is also a pleasant result that MS patients consume fresh fruit and
vegetables at the recommended frequency especially after the diagnosis
period where their intakes of antioxidant vitamins should be in sufficient
levels. Bread and cereals are basic energy resources of the diet. They are also
rich sources of the group of B vitamins. In this study, while white bread was
highly consumed, whole wheat bread was consumed at a lower degree in
both genders especially before the diagnosis period. After the diagnosis,
consuming whole wheat bread would become higher in both genders
although it was found insignificant.

CONCLUSION

It is concluded that an adequate and balanced nutrition of MS patients is
important for helping live a healthy life and improving the quality of life
(Qol). Although there is no direct evidence that nutrition is a causative
factor, important symptoms that affect energy and nutrient intake and
nutritional status in MS patients are: reduced mobility, fatigue, poor sight,
dysphagia, cognitive difficulties, depression, pressure sores and the side-
effects of drugs such as nausea, vomiting and diarrhoea, dry mouth, weight
gain and drug and nutrient interactions. A ‘healthy eating' diet is
recommended especially in RRMS in line with current healthy eating
recommendations. The aim is to develop the plasma levels of essential fatty
acids, antioxidants, folate and vitamin Bj,. An approach to weight
management, with highly structured menu plans, is rarely appropriate in MS,
especially if cognitive function is impaired. The dietary advices provide the
opportunity to reinforce the principles of healthy eating and create some
changes toward reducing energy intake. It is advised to consume semi-
skimmed milk rather than full-fat milk, fresh fruits and vegetables, fresh fruit
juices rather than "added sugar' drinks, fish rather than fatty-red meat, and
whole wheat bread/cereals.
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