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ABSTRACT

There is a high malnutrition rate among stroke survivors and this leads to reduced functional
recovery among these patients. There has not been much studies on how to improve the nutritional
status of the stroke patients, especially out-patients in Ghana. This study was conducted to find
out how nutrition education would impact the nutritional status of the malnourished stroke
patients. The study was structured in two phases. Phase | involved screening the stroke patients
for malnutrition, using subjective global assessment (SGA), biochemical, dietary and
anthropometric indicators. In all, 81 patients were screened for malnutrition. Phase Il involved
giving nutrition education to the selected malnourished patients for three months. The patients
were given the nutrition education twice each month. After three months, patients were re-
assessed. Twenty-six (26) stroke patients were enrolled for phase 1, but seventeen (17) completed
this phase. The mean age of the 81 stroke patients was 55.9(x10.8) years. Prevalence of stroke
among males was higher than in females. According to the various criteria used in the study, the
levels of malnutrition recorded in the patients were; SGA, 32.1%, biochemical, 16%, BMI, 71.4%
and MUAC, 41.1%. Malnutrition was highest among patients who were dependent on caregivers
(p=0.008) and those with the lowest educational level (p=0.017). Energy intake was lower
(942kcal) among the undernourished, compared with the well-nourished (1834kcal). Protein
intake was also lower among the malnourished, compared with the well-nourished (p=0.032). Fruit
and vegetable intake was low among the patients at baseline. Nutritional status of the malnourished
patients improved after the intervention (p=0.000). Haemoglobin levels improved significantly
over the baseline and there was increase in fruits and vegetables consumption. Protein and
carbohydrate intake also increased after the three months of nutrition education. There was a strong
positive association between increased nutirition knowledge and fruits and vegetables(r=0.576,
p=0.000) protein (r=0.570, p=0.000) intakes. In conclusion, nutrition education improved the

nutritional status of malnourished stroke patients.
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CHAPTER ONE
INTRODUCTION
1.1 GENERAL INTRODUCTION

Out of the 56.4 million global death in 2015, 39.5 million (70%) were due to hon-communicable
diseases (NCDs) (WHO, 2015). In 2012 non-communicable diseases caused 68% (38million), out
of a total death toll of 56million globally and 28 million of these deaths occurred in low and middle
income countries (WHO, 2014). An estimated 17.5 million people died from cardiovascular
diseases (CVDs) in 2012, representing 31% of all global deaths. Of these deaths, an estimated 7.4
million were due to coronary artery disease (CAD) and 6.7 million were due to stroke. Interestingly,
about 80% of CVD-related deaths, as well as 87% of CVD-related disabilities worldwide, are
known to occur in low and middle income countries (WHO, 2014). Stroke is the second leading
cause of death in adults worldwide and is a major contributor to disability and reduced quality of
life (WHO, 2014). Studies in sub-Saharan Africa (SSA) show that stroke is the cause of 5% to 10%
of all deaths (Walker et al., 2000). Stroke deaths accounted for 8.7% of the top ten causes of death
in Ghana in 2012 (WHO, 2015). In a study of adult patients from Komfo Anokye Teaching Hospital
(KATH), Kumasi, 17.9% of acute medical admissions were assigned to cardiovascular causes,
which included hypertension, heart failure and stroke (Agyemang et al., 2012).

There has been reduction in the cases of stroke in most developed countries due to improved
awareness and management of risk factors but findings from developing countries indicate an
increased incidence of nearly 100% of the disease (Feigin et al., 2009). Inadequate infrastructure,
risk factor management and education for stroke patients in the low-income countries have

contributed to the increased incidence and fatality of stroke cases.



Malnutrition is a long-standing negative or positive imbalance in both nutrients intake and
requirements, with metabolic requirements exceeding or lower than nutritional intake, leading to
altered body composition and impaired biological function (Rady et al., 2009).

Malnutrition is frequently detected in patients with acute stroke and during the rehabilitation period.
Malnutrition is associated with poor recovery outcome in these patients (Yoo et al., 2008; Prosser-
Loose et al., 2011). Malnutrition seems to increase the risk of further brain damage and contributes
to adverse outcome among stroke patients, hence early identification and management of
malnutrition with dietary modifications or specific therapeutic strategies to ensure adequate

nutritional intake is very critical, especially in resource-limited countries.

Several studies have proven that diabetes mellitus and a previous history of stroke increased the
risk for malnutrition on admission by 58% and 71%, respectively (Corrigan et al., 2011; Chai et
al., 2008). Micronutrients deficiencies such as B vitamins, vitamin D, antioxidant vitamins (A, C,
and E), and zinc appear to contribute to blood vessel changes in the brain. Moreover, they appear
to increase the risk of stroke and cognitive impairment in especially the elderly. However, how

these factors are causally interrelated remain poorly understood (Sanchez-Moreno et al., 2009).

One of the main risk factors for malnutrition in stroke patients is difficulties in swallowing
(dysphagia). One prospective study on stroke patients revealed that dysphagia and tube-feeding
were both strong predictors of malnutrition on admission into a rehabilitation hospital (Chai et al.,
2008). Malnutrition may develop as a consequence of dysphagia if nutritional intake is reduced, in

relation to requirements over days or weeks.



Other factors that lead to malnutrition are poor oral hygiene, depression, reduced level of
consciousness, reduced mobility and arm or face weakness (Mould, 2009). Medications such as
antidepressants can also induce mouth sores (xerostomia) and this will further reduce food intake
and leads to malnutrition (Yang et al., 2009). Patients with acute stroke also often experience
fatigue and this causes difficulties with eating. They could stop eating before they have satisfied
their hunger, as they need to rest or even fall asleep. If patients eat and drink too little, in relation
to their needs, this can worsen fatigue and result in undernourishment. Metabolic demand during
stroke also increases demands for nutrients and leads to malnutrition. Low serum levels of proteins,
albumin, vitamins A, E and C are markers of malnutrition and are associated with impaired

functional status and higher mortality rates (Aquilani et al., 2011).

Nutrition education aims to improve the nutritional wellbeing of people, through information,
experiences, skills and perceptions that will help them to change their patterns of food intake.
People’s knowledge, attitudes, practices and perceptions, and how they interact with circumstances,
are at the centre of nutrition education (Kamp, 2010). A research which involved twenty-six non-
compliant end stage renal disease (ESRD) patients, with inter-dialytic weight gain of greater than
2.5kg, who were given a two-month nutrition education, resulted in the decreased inter-dialytic
mean weight from 2.64kg to 2.21kg. There were also increases in adherence to fluid restriction
from 47% to 71% after the educational intervention (Barnett et al., 2007). Nutrition education has
been proven to help individuals and communities to adopt a healthy eating pattern to promote good
health.

1.2 PROBLEM STATEMENT

There is a high rate of malnutrition among stroke patients. A history of stroke increased the risk of

malnutrition by 71% (Corrigan et al., 2011; Chai et al., 2008). At least, 16% of stroke patients



present with protein-energy malnutrition upon admission to the hospital (Prosser-Loose et al.,
2006). Nutritional status tends to decline during hospital stay, with estimates of 26.4% malnutrition
reported after one week on admission (Prosser-Loose et al., 2006). Malnutrition influences the
survival and functional outcome of the stroke patients. In Ghana, stroke patients do receive little or
no nutrition education and dietary guidance due to insufficient number of qualified dietitians and
nutritionists in most hospital facilities. There is therefore, the need to carry out this study to assess

the impact of nutrition education among these patients.

1.3 JUSTIFICATION

The American Heart Association (AHA) recommends nutrition intervention for malnourished
stroke patients. There is limited information on the prevalence of malnutrition among stroke
patients in Ghana. A study had been undertaken by Chauwa (2017), on nutritional risk markers for
the functional recovery of stroke patients, undergoing review at Komfo Anokye Teaching Hospital.
This study would provide additional baseline data on nutritional status among stroke patients. It
will provide the basis for taking action for controlling undernutrition among stroke survivors. It
will also provide some basis for evaluating the impact of nutrition education on the nutritional

status of under-nourished stroke patients.

1.4 MAIN OBJECTIVE

To assess the impact of nutrition education on the nutritional status of under-nourished stroke
patients.

1.5 SPECIFIC OBJECTIVES

1. To find the prevalence of malnutrition among stroke patients.
2. To identify the factors contributing to undernutrition among the stroke patients.

3. Carry out nutrition education on the nutritional factors identified that contribute to malnutrition.
4



4. Assess the impact of nutrition education on the nutritional status of undernourished stroke

patients.

CHAPTER TWO
LITERATURE REVIEW

2.1 INTRODUCTION

Out of th¢ 56.4 million globél d¢éth in 2015, 39.5 million (70%) wer¢ du¢ to non-communicéblc
disgcéscs (NCDs) (WHO, 2015). It hés bgen ¢stiméted thét by 2030, NCDs d¢éth toll will incrgésc to
ébout 52 million (WHO, 2014). In 2012, non-communicébl¢ discéscs céuscd 68% (38million) out
of & totél d¢éth of 56 million globélly énd 28 million of thg¢s¢ d¢éths occurred in low énd middlg-
incomg¢ countrigs (WHO, 2014). En ¢stimétgd 17.5 million pcople dicd from cérdiovésculér disgéscs
(CVDs) in 2012, rgpresenting 31% of éll globél dgéths. Of thesg dgéths, én ¢stiméted 7.4 million
wcre dug to coronéry értcry discésc (CED) énd 6.7 million were dug to strokc (Globél stétus on
non-communicébl¢ discés¢, WHO, 2014). Ebout 80% of CVD-r¢léted dgéths és well &s 87% of CVD-

rcléted disébilitics worldwidg ér¢ known to occur in low énd middlg¢-incomg countrigs.

Ccrcbrovésculér disgésc, principélly strokg, is th¢ sccond Icéding céusc of dgéth in édults

worldwidg énd is € méjor contributor to disébility énd r¢ducgd quélity of lif¢ (WHO, 2014).

Community-béscd studics in sub-Séhérén Efricé (SSE) show thét strokg is th¢ céusc of 5% to 10%

of éll dgéths in thg sub-r¢gion (Wélker ¢t él., 2000). Improved éwérgngss énd ménégement of risk



féctors hévg contributcd to thg dgcling of strokg in most dgvglopgd countrigs but ¢pidgmiologicél
findings from dgvcloping countrics indicétc én incr¢éscd incidgncg of ngérly 100% of the disgésc
(Fcigin ¢t él., 2009). Inédgquétc infréstructurg to providg support for strokg pétignts in theg low-
incomg countrics hés contributcd to the incrgéscd fétélity of strokg céscs.

Strok¢ céuscd 18,300 dgéths éccounting for 8.7% of theg top t¢cn céuscs of dgéth in Ghéné in 2012

(WHO, 2015).
In & study of &dult péticnts from Komfo Enokyg Tgéching Hospitél (KETH), Kumési, 17.9% of écutg

mcdicél édmissions wgrg éscribcd to cérdiovésculér céusgs, including hypcrtension, hgért féilurg
énd strokc (Egycméng ct &l., 2012). Ong of th¢ méin céuscs of dcéth globélly is cérdiovésculér
dis¢ésgs énd thgy éccount for ébout 30% of éll dgéths (Lozéno ¢t €l., 2012). Thg incrgésing lgvgls
of hypcrtension, diébctcs, dyslipidégcmié, smoking, poor dict énd physicél inéctivity will incr¢ésc
the risk of cérdiovésculér discéscs, ¢spcciélly, in the low énd middlcincomg¢ countrigs. It is
¢stimétcd thét ébout thrge-fourth of éll dgéths in 2030 would bg céuscd by cérdiovésculér
discéscs, épproximétcd ét 24 million d¢éths (Franco, 2005).

Strokg is séid to occur when therg is € suddgn intcrruption in blood supply to thg bréin ngurons
énd othgr cglls thét rgsult in oxygen énd nutrignt deficit, céusing ébnormélitigs in bréin function.
Therg érc two typcs of stroke; ischécmic énd hégmorrhégic. When the stroke is és & result of
complctc or pértiél blockége of blood vgsscls by é clot, it is célled ischégmic stroke énd it is the
mor¢ common typc of strokg. Ischécmic strokc méy b¢ céuscd by é thrombus or én cmbolus.

E thrombotic strokg is thc nérrowing of & blood vesscl (8rtcry) by fétty deposit célicd pléqug. The
pléquc cén céusc & clot to form which blocks the pésségc of blood through the értcry lumgn. En
¢mbolus is & blood clot thét is circuléting in thg blood énd whgn it r¢échgs € sméllgr blood vessel,

¢speciélly in thg bréin, blocks th¢ blood supply to thg tissug céusing ischégmic stroke.



E hécmorrhégic strokg occurs when & blood vgssgl in thg bréin rupturgs. This is most likgly to occur
whgn blood vgssgl wélls ér¢ wgékgned by hypgrtgnsion or othgr conditions. E hégmorrhégic strokg
cén bg intrécgrgbrél or subéréchnoid (Ng¢lms ¢t él.,, 2011). Intrécgr¢brél strokg rgsults from
blccding within thg bréin tissug. It cén result from hypgrtension, hcéd tréumé, értgriovgnous
mélformétions (EVMs) (N¢Ims ¢t él., 2011). Subéréchnoid strokg is én ¢xuding of blood into thg
éréchnoid spécc between the pié énd éréchnoid mgmbreéncs.

Strokg is & Icéding céusc of dcéth énd disébility in sub-Séhérén Efricé. To détc, most dété on
mortélity hévg bgen hospitél-béscd, élthough the méjority of strok¢ dc¢éths in thg rggion érg
thought to occur &t hom¢ (K&hn énd Tollmén 1999). Emong &dults, 5.5% of dgéths &rg &ttributcd
to ccrcbrovésculér discésc. In South Efricé, strokc 8ccounts for 8 to 10 % of éll r¢portcd dgéths
énd 7.5% of d¢éths émong pcoplc of prim¢ working égg, b¢ctween 25 énd 64 ycérs old (Kéhn énd
Tollmén 1999). E prospective community survgy in rurél South Efricé rcportcd thét stroke
éccountcgd for 25% of éll non-communicéblg disgésgs, including thosc r¢ported in mény younggr
individuéls. Strok¢ wés rgsponsiblg for 5.5% of éll dgéths énd 10.3 % in thos¢ égegd 35 to 64 ygérs.
Strokg rénkegd sgcond és thg céusg of dgéth in thosg éged 35 to 64 ygérs énd first in thosg égg 55
to 74 ycérs (11% of éll dgéths). Stroke wés the sccond céusc of dgéth émong thos¢ éged 75 énd
old¢r (6% of éll dgéths) (Kéhn énd Tollmén 1999). In é rurél hospitél in Zémbié, strok¢ éccountcd
for 9% of édmissions, but uscd 14% of thg¢ intgnsive cérg unit’s bed déys (Birbgck, 2000).

Thg mortélity following strok¢ hés bgen reported to bg fér highgr in less developed countries thén
in wgélthy countrics, reflccting the léck of resources for ¢érly recognition énd éccgss to trcétment.
In Togo, the ¢cstimétcd dirgct cost of stroke cérg of € pcrson is 936 Curos in only 17 déys, ébout
170 timgs morg thén thg évgrége énnuél spending of € Togolgsc (Guinhouyé ¢t él., 2010). This

indicétcs thét, it costs more to ménégg é strokg péticnt énd fémilics énd rglétives spend é lot of



rgsourcgs to get their rglétivgs trgéted for thg disgésg. Fémiligcs with low incomg stétus ér¢ morg
likgly to discontinug tr¢étmegnt bgcéusg thgy cénnot éfford énd this incrgésgs mortélity émong
thegsg péticnts.

There is dcérth of dété on thg ¢pidemiology of strokg in Ghéné. Cvidgncg from the WHO country
stétistics énd globél ¢stimétgs for 2015 indicétgs thét, strok¢ wés thg sgcond Igéding céusc of
dgéth in Ghéné, éccounting for 8.7% (18,300) dgéths in 2012 élong.

2.2 PREVALENCE OF UNDERNUTRITION AMONG STROKE PATIENTS
Undgrnutrition rgsults from é vérigty of ébnormél clinicél conditions rglétgd to nutrignt intékg,
digcstion, ébsorption, mc¢tébolism, énd ¢xcrction. If totél ¢ngrgy énd protcin rgquirgments érg not
mc¢t with déily intékc of protcin, cérbohydrétgs, féts, mingréls, trécc clcmgnts, énd vitémins,
nutritionél dcficignci¢cs will dgvglop. Undgrnutrition dgvglops répidly in thg prgsgncg of écutg
ilingss, strgss, énd injury. Péticnts who ér¢ mélnourishgd hévce the highgst risk of inf¢ction, orgén
féilurg, dceredscd wound hgéling, &nd suboptimél rgsponsc to mcdicél tredtment (Emcricén

Socicty of P&rgntcrél énd Cntcrél Nutrition [E.S.P.C.N], 2002).

Undcrnutrition is frgqugntly obscrved in péticnts with écutg stroke énd during the rchébilitétion
pc¢riod. Undgrnutrition is éssociétcd with poor r¢covery outcomg in thgsg pétignts (Yoo ¢t él.,
2008; Prosscr-Looscg ¢t €l., 2011). Prgvélgnce of mélnutrition éftgr stroke hés been reported to bg
6% to 62 % (Folgy ¢t él., 2016). In én obsgrvétionél study by Péqugrcéu ¢t él. (2014) énd Chéi ¢t
él. (2008), prcvélgncg of mélnutrition wés rccorded és 47.9% ét € period of Igss thén thrgg months
énd 8.2% ét é pcriod of morg thén six months r¢spectively. Prevélgnce of 5% ét 2-5 déys énd 26%
bctween 9-12 déys éftcr hospitél édmission héve bgen rgported (Mossglmén ¢t él., 2013). In é

cohort study by Créry ¢t él. (2013), prgvélgncg of mélnutrition wés rgcordgd és 33% ét sgvgn déys



éftgr édmission. Thg prevélgncg of mélnutrition hés bgen rgported to bg much highgr émong

péticnts suffcring from intrécgrgbrél hagmorrhégic thén ischagmic strokg (ChoikKwon ¢t €l. 1998).

It hés bcen clgérly dgmonstréted thét mélnourished péticnts hévg incr¢éscd morbidity énd
mortélity rétcs. Mélnourishgd péticnts érg two to thrge times morg likgly to héve minor énd méjor
complicétions, incr¢éscd mortélity rétgs, énd incrgéscd Igngth of stéy (LOS) when compérgd to
wcll-nourishgd péticnts. Mélnourished pétignts of éll égcs héve highgr costs éssociéted with
hospitélizétion (Gélléghgr-Elircd ¢t &l., 1996). Hospitél chérgcs méy be 35% to 75% highcr dug to
incr¢éscd morbidity, ncgétivg outcomgs, incrgésed LOS énd incrgéscd usc of rgsources for trgéting

complicétions &ssociét¢d with mélnutrition (Gélléghgr-Ellred ¢t &l., 1996).

Egéin, poor nutritionél stétus sccms to incrcésc thg risk of bréin démége énd contributcs to
dctrimgntél outcomg¢ émong stroke¢ péticnts, hgncg cérly idgntificétion énd ménégement of
mélnutrition énd spgcific th¢répcutic strétcgics such és, nutrition ¢ducétion énd counscgling,
cntcrél énd pérenterél feeding to ¢nsurg édcquéte nutritionél intéke is very criticél for improved

functionél outcomg.

2.2.1 Contributory factors to malnutrition in stroke

Strok¢ péticnts érc pérticulérly ét risk for meélnutrition bgcéus¢ cognitive dcficits énd
h¢mipérgsis oftgn Icéd to éninébility to sglf-fegd. Dysphégié, rgportcd in 24% to 45% of pétignts
with ncurologicél disordcrs, méy rgsult in insufficicnt nutritionél intékg. Dgpression, visuospétiél
pcregptuél deficits, énd motor disébilitics élso contribut¢ to poor dictéry inték¢ émong stroke
péticnts (Mould, 2009). Th¢ incrgéscd mgtébolic dcménds during recovery élso incrgésc the risk

of mélnutrition (Kéng ¢t él., 2010; Sénchg¢z-Morgno ¢t él., 2009). Corrigén ¢t él., (2011), rgported



thét oldgr égg, poor fémily cérg érg othgr risk féctors thét contributg to mélnutrition @mong strokg
péticnts.

Féctors such és loss of éppgtitg, néusgé, vomiting, ch¢wing difficultics énd food prgfgrgncgs érg
known to r¢ducg food intéke énd céusc undgrnutrition in strok¢ péticnts. The physicél ¢ffccts of
mélnutrition émong post-strok¢ pétignts includ¢ incrgcésed morbidity énd mortélity
(LgnnérdJongs, 1992). Rosgnbck (1995) reportcd thét dysphégic péticnts suffcr ‘psycho-sociél
dctcriorétion, rcfusg to c¢ét, hévg fcér of swéllowing, dcprgssion, énd loss of the¢ joy of ¢éting’
Icé&ding to rcduccd food inték¢ &nd the consgquence mélnutrition. Essociétions héve been scen in
diminishcd hgélth stétus, lonclingss énd dictéry inédcquécy (Weélker & Bguchgng, 1991), énd
quélity of lif¢ (QolL) (Véilés ¢t él., 1998) émong strokg pétignts.

2.3 NUTRITIONAL ASSESSMENT FOR DISORDERS OF THE NEUROLOGICAL
SYSTEM

Currgntly, therg is no univgrsélly éccepted gold sténdérd for thg éssgssment of nutritionél stétus
of ngurologicél disordgrs. Meélnutrition is typicélly id¢ntificd bés¢d on thg ¢véluétion of é
combinétion of bioch¢gmicél énd énthropomgtric mérkgrs, énd is inf¢rrgd from & singlc or multiplg
vélugs félling outsidg of spgcific populétion rcfergnee rénges (Folgy ¢t €l., 2016). Somg of thg
nutritionél ésscssment methods for ngurologicél disordcrs such és strokg, ¢pilcpsy énd Pérkinson’s
discésc érc péticnt’s history, food énd nutrition rglétcd history, énthropomctric mg¢ésurgment énd
biochgmicél dété (Richérds & Heering, 2016; Pgters ¢t €l., 2015; N¢Ims ¢t él., 2011). Thg Subjgctive
Globél Essgssment (SGE) énd Mini Nutritionél Essgssment (MNE) hévg élso bgen uscd to 8sscss
nutritionél stétus of péticnts with ncurologicél disordgrs (Mérshéll ¢t él., 2016; Mértincéu ct él.,

2005). Emong thg triéls thét ésscsscd nutritionél stétus following strokg, the frequency of
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mélnutrition rénggd from 30% to 49% in 4 triéls (Equiléni ¢t &l. 1999; Fingstong ¢t &l. 1995; HEmé

¢t &1. 2005; Pocls ct &l. 2006).

2.4 ANTHROPOMETRIC MEASUREMENT IN STROKE PATIENTS

Enthropomctry is concgrned with the mcdsurcments of the véridtions of physicél dimgnsions énd
body composition ét stégcs of lifc cycle énd diffcrent pléngs of nutrition. It is é figld-origntcd
m¢thod, which cén bg ¢ésily édoptcd énd intgrpreted. Somg of thg énthropomgtric mgésurgments
thét hévg bgen uscd in thg éssgssment of nutritionél stétus of strokg pétignts ér¢ mid-uppgr érm
circumfgrence (MUEC), weight énd hgight (BMI), skin fold mgésurgment.

2.4.1. Mid upper arm circumference (MUAC)

Mid uppcr érm circumfcrencg (MUEC) is ong of the uscful énthropomctric tools for thg 8ssgssment
of the nutritionél stétus of péti¢nts. It is ong of the¢ ¢ésicst, ingxpensive énd noninvésive tools for
dctermining nutritionél stétus énd it hés been uscd in nutrition survcilléncg énd scrgening in mény
countrig¢s (Roy, 2000; V¢lzgbocr ¢t él., 1983). It hés bgen uscd with other énthropomctric énd
bioch¢micél indicétors to dgtgrming mélnutrition @émong stroke pétignts (Brynningsgn ¢t él., 2007;
Pogls ¢t &l., 2006 énd Dévélos ¢t &l., 1996). MUEC is thg circumfgrgncg of the uppcr érm mgésurcd
ét the midpoint b¢tween the tip of the shoulder énd the tip of the ¢lbow (i.¢c the écromion procgss
of th¢ scépulér énd olgcrénon procgss of the ulné) (Enthropomgtric Procgdure Ménuél,
2007).MUEC is uscd to &sscss mélnutrition in the édult when ncither weight nor hgight could bg
mgésurcd bgcéusg of the ¢ffcet of thg strokg. It is usgd to éssgss both undgrwgight énd obgsity
élong, thét is, & MUEC < 23.5cm énd 232cm respectively (Géndy, 2014).

2.4.2. Body mass index (BMI)

Body Méss Ind¢x (BMI) is énother pérémctcer for éssgssing nutritionél stétus of individuéls. BMI is
uscd to scrgen weight cétggorics énd it indicétcs the currgnt nutritionél stétus of thg individuél. In
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€ cohort study by Hémé ¢t él., (2005), thg prevélgncg of mélnutrition rgportgd, bésgcd on BMI élong
weés 57% émong strok¢ pétignts. Othgr studics thét élso us¢d BMI és ong of thg vériéblgs for
dgtermining thg nutritionél stétus of strokg pétignts ér¢ Péqugréu ¢t él., (2014); Chéi ¢t él., (2008)

énd Pogls ¢t él., (2006).

Table 2.1: BMI classification and interpretation

BMI RENGC(Kg/m?) INTCRPRCTETION
<18.5 Undc¢rwgight
18.5-24.9 Normél wgight
25.0-29.9 Ovgrweight
30.0-34.9 Obgsity - Cléss |
35-39.9 Obgsity - Cléss I
>40 Obcsity - Cléss 11l
WHO, 2000

2.5 BIOCHEMICAL INDICES USED IN ASSESSING MALNUTRITION AMONG
STROKE PATIENTS

Biochgmicél indicgs give informétion ébout vitémin énd mingrél stétus, protgin-¢ncrgy nutrition,
fluid énd glgctrolytc béléncg énd orgén function. Thgy érg us¢ful in dgtgcting cérly chénggs in body
mc¢tébolism énd nutrition b¢forg the éppcérénce of clinicél signs. Thgy érc prgcisg, éccuréte énd
r¢produciblg énd uscd to vélidétc dété obtéingcd from dictéry mcthods. Blood contéins thesc
nutrignts, protcins énd oth¢r metébolitcs; thergforg, it bgcomgs the most reliéblg sémplg for testing
the nutritionél énd h¢élth stétus of & pgrson. Cxémplgs of thesg biochgmicél tgsts with nutrition
implicétion ér¢c hécmoglobin (Hb), totél protgin (TP), scrum élbumin (Elb.), uric écid (U&) énd whitg

blood c¢ll (WBC) count.
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2.5.1. Serum albumin

The liver synthgsizes € numbcgr of trénsport énd binding protcins énd rglgéscs them into the blood.
The méjor protcin synthgsized is élbumin, which constitutcs épproximétcly 60% of thg totél
plésmé protgcin. This protgin dgcrgéscs in the blood during protcin mélnutrition, énd it is oftgn
mg¢ésurcd to éssgss the stéte of protcin mélnutrition. Sgrum élbumin is the tréditionél sténdérd of
protcin mélnutrition. Sgrum élbumin Igvgls decrgésc with hepétic discésg, certéin rgnél disgésgs,
surgcry, énd & numbcr of othgr conditions, in éddition to protcin mélnutrition. Elbumin, likc most
plésmé protcins, is & cérricr of frge fétty écids, célcium, zinc, stcroid hormongs, coppgr, énd
bilirubin. Lowgr scrum élbumin Igvgls émong stroke péticnts héve bgen proven to bg éssociétgd
with poor outcomg (Kimuré ¢t él., 2017; Bébu ¢t él., 2013; Dzigdzic ¢t €l., 2004). Sgrum élbumin
pléys & nguroprotgctivg function such és r¢ducing hégmatocrit Igvcls, influgncing ¢rythrocyte
éggregétion énd constituting € méjor éntioxidénts d¢fensc égéinst oxidizing égents (Bglégev ¢t él.,
2001; Rginhért ¢t €l., 1995; Hélliwgll, 1998)

It is élso én importént osmotic rggulétor in th¢ méintgnéncg of normél plésmé osmotic prgssureg.
The lgvgls of sgrum élbumin in th¢ blood méy bg uscd és indicétors of thg dggrge of protgin
mélnutrition (Géribéllé et al., 1998). E numbgr of studics héve uscd scrum élbumin és & mérkger
for dctcrmining meélnutrition émong strok¢ péticnts (Chéi ¢t €l.,2008; Yoo ¢t él., 2008;
Brynningscn ¢t &l., 2007; Pogls ¢t &l.,2006; HEmé ¢t él., 2005 &nd Equiléni ¢t &l., 1999). In most of
the studics, it wés uscd with othgr biochgmicél énd énthropomctric pérémctcrs to dc¢terming
mélnutrition @mong the strokg péticnts. Onc of the studics reported the prevélcnce of mélnutrition
to bg 22% using sgrum élbumin élong (Hémé ¢t él., 2005).

2.5.2. Uric acid

Uric écid is én orgénic compound médc¢ of cérbon, nitrogecn, oxygen énd hydrogen énd is

the finél product of puring m¢tébolism. Rgcent ¢pidgmiologicél énd clinicél ¢vidgncg sugggst
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thét highgr sgrum uric écid might b¢ € risk féctor for coronéry hgért disgésg (CHD) (Brégé ¢t
€l.,2016) or strokg (Kim ¢t €l., 2009), whgr¢ oxidétive strgss pléys én importént rolg (Purnimé
énd Geélél, 2016). It hés élso bgen éssociéted with incidgncg of coronéry hgért disgésc in thg
gengrél populétion, és well és € marker of édvgrse prognosis in péticnts with écut¢c myocérdiél
inférction (Trkuljé énd Cér, 2012; Yén ¢t €l., 2014) énd hgért féilur¢ (Témériz ¢t él., 2011; Huéng
¢t él., 2014). Sgvgrél studics héve reported prevélence of high Igvgls of scrum uric écid émong
hypcrtcnsive énd diébgtics which érg risk féctors to strokg occurrgncg (Ckici ¢t él., 2015; Lokénéth
énd Chéndréshckériéh, 2014). Scrum uric écid céusgs constriction of blood vgsscls by éctivétion
of r¢nnin éngiotcnsin systcm énd dgcrgéscd circuléting nitric oxid¢ which in turn, céusgs thg
vésculér smooth muscl¢ ccll to prolifgrétc énd promotgs sodium-sgnsitive clevéted blood
prgssurg (Shéh ¢t él., 2015). Scrum uric écid scrvgs és & uscgful biomérker, én indicétor of poor

prognosis in cérdiovésculér discéscs (Cdweérds, 2008; Furchgott énd Zéwédski., 1980).

2.5.3. Total lymphocyte count

Inflémmétion énd immuncg rgsponsg pléy é key rolg in the éctiology of stroke¢ (Kim ¢t él., 2016).
Immunity is brought ébout by é véricty of whitg blood cglls, including lymphocytgs, which dgvglop
from thg st¢m cglls in thg bong mérrow. Whitg blood cglls cén Igévg thg bloodstrgém énd pétrol
the tissugs énd c¢éch ccll producgs ong or morg protgins cépéblc of rccognizing énd binding to
molcculgs thét might signél én infection. There érg two méin typgs of lymphocytcs; the B-
lymphocytgs énd thg T-lymphocytcs. Thesg cglls pléy é spgciél rolc in the provision of immunity for
the body. Es systcmic inflémmétory mérkers, whit¢ blood cglls énd thgir subtypgs, including
lymphocytgs, ér¢ known to megdiétc th¢ rgsponsg during cgrgbrovésculér disgésgs. Lowgr
lymphocytc counts hévg been éssociétcd with € poor functionél outcomg éfter strokg, whergés

highcr whit¢ blood ccll énd lymphocytc counts hévg bgen éssociétcd with & greéter scverity of
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strokg (Kim ¢t él., 2012). There are somg¢ studics thét hévg uscd totél lymphocytg count és ong of
thg vériéblgs for thg dgtgrminétion of mélnutrition 8mong strokg péticnts (Equiléni ¢t &l., 1999;

Choi-Kwon ¢t él., 1998 énd Fingstong ¢t €l., 1995).

2.5.4. Total protein

In ordgr for wounds to h¢él, the body must bg in & positivg nitrogen béléncg, or énébolism, the
building phésc. Protcin dcficicncy cén supprgss the development of ngw blood vesscls, deergésing
wound hgéling. Totél protgin is us¢d indirgctly to éssgss thg body’s ébility to grow énd hgél.

It mgésurgs thg protgin in circuléting blood énd is h¢lpful in disgcésgs whgrg thgrg cén bg protgin
wésting. Low vélugs cén rgsult in poor wound hgéling, mgntél dgprgssion énd slow rg¢covgry from
disgésc énd infcction. Inédgcquétc dictéry protcin intéke is ong of thg méin r¢ésons for r¢cording
low totél protgins in péticnts (Himgs, 1999).

2.5.5. Haemoglobin (Hb)

Enécmié hés élso been considered to be & meésure of nutritionél stétus énd hés bcen éssociéted
with strok¢ mortélity (Kubo ¢t él., 2017). Hé¢moglobin is th¢ protcin r¢sponsiblc for oxygen énd
cérbon dioxidg trénsport within th¢ body. Céch r¢d blood cgll contéins épproximétgly 200 to 300
molgculgs of hégmoglobin. HE¢moglobin vélugs cén bg usgd €s é répid indirgct mgésurgment of
thg re¢d blood cgll (RBC) count. It is én intggrél pért of thg gvéluétion of Eénagmié émong pétignts.
Th¢ oxygen-cérrying cépécity of the blood is determingd by the Hb concentrétion. If the Hb is low,

therg is stréin on the cérdiopulmonéry systcm to méintéin its oxygen-cérrying cépécity.

2.6. DIETARY ASSESSMENT OF STROKE PATIENTS
Dictéry intékg vérics considgrébly from déy to déy, thg inték¢ of somg nutrignts bging morg

vériéblg thén othgrs. Digtéry éssgssmgnt is € procgss dgsigngd to detgrming whét kinds of foods é
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pgrson is consuming énd in whét quéntitics. Thgsg éssgssments érg usgd to detgrming if pétignts
ér¢ mecting their digtéry ngeds, to idgntify hgélth risk féctors & pétignt méy bg ¢xpgrigncing, énd
to hclp dg¢sign éppropriétc dict for péticnts. Dictéry éssgssment cén bg uscd to ¢xplorg the
possibility of food éllgrgics, identify nutritionél dcficigncics thét méy bg contributing to hgélth
problgcms, or nérrow down possibl¢c céusgs of wgight loss or géin (Briony and Jacki, 2007). Typgs
of food consumc¢d méy élso influgncg mortélity risk, &és Shérmé ¢t él. (2013) revgéled thét é higher
Icvegl of mgét consumption wés éssociétcd with én ¢lgvéted risk of strok¢ mortélity émong fgmélg
pérticipénts. Dict hés élso bgen uscd to éssgss for risk of devcloping € strokg. Ong of such studics
found thét é high¢r Mcditgrréncén Dict Scorg (M¢Di) scorg wés significéntly éssociétcd with &

lowgr risk of strok¢ @émong mélgs (Chén ¢t él., 2013).

Cxémplcs of dictéry éssgssment methods érc recéll method énd recording method. Somg of the
tools thét hévg been uscd Eémong stroke péticnts érg 24-hour recéll, food frgquency qugstionnéirg
mostly b¢céusc of their convenicncg.

2.6.1. 24-hour recall

In th¢ 24-hour digtéry rgcéll, the pétignt is ésked to rgcéll énd rgport éll the foods énd bgveréges
consumgd in th¢ prgceding 24 hours or in thg preecgding déy énd quéntify th¢m using common
héndy mcésurcs. Twenty-four-hour recéll is & rctrospective dictéry éssgssment mgthod thét
dgtermings € pgrson’s food intéke during the preceding 24 hours (Sliméni ¢t €., 1999). It is éblg to
providc the éctuél dictéry intékc of the subjccts. There érc mény édvéntéges to the 24-hour recéll.
En intcrvicwer édministcrs & questionnéirg énd records the responscs, so litgrécy of the respondgnt
is not r¢quirgd. Then, bgcéusg of the short period of the recéll, rgspondgnts gengrélly érg éblg to
rccéll most of their dictéry intéke. The intgrvigw is structurgd, usuélly with spgcific probgs, to h¢lp

the rgspondgnt remgember éll foods consumced throughout the déy. Ong study found thét
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r¢gspondgnts with intgrvigwgr probing rgportcd 25% highgr digtéry intékgs thén did rgspondgnts

without intgrvigwer probing (Cémpbgll énd Dodds, 1967).

The vériébility in déy to déy nutrigcnt intéke of individuéls is lérge. Thercforg, dété from singlc déy
24-hour r¢céll would not give é trug ¢stimétion of thg proportion of the populétion thét hés
édcquétc or inédgquétc dicts (Nétionél Rgsgérch Council, 1986). To ovgrcomg this problgm,
multipl¢ 24-hour rgcélls, including weckend cén bg usgd. Thg vélidity of the 24-hour digtéry recéll
hés been studicd by compéring respondgnts' reports of intéke with intékgs unobtrusively recorded
or wgighed by tréincd obscrvers. In gengrél, the group mgén nutrignt ¢stiméted from 24-hour
r¢célls werg similér to thg obsgrved intékes (Gersovitz ¢t €l, 1978; Médden ¢t él., 1976), élthough
there werg céscs of rgspondents with lower obscrved intékes over-reporting, énd thosg with high
obsgrved intékgs undgr-rgport their pést food intékes (Madden ¢t él., 1976).

2.6.2 Food frequency Questionnaires (FFQs)

E food frequency qucstionnédirg (FFQ) contéins & list of foods énd drinks &nd subjccts &rg ésked to
rccord how often they usuélly consumcg ¢éch itgm (Briony and Jacki, 2007; Thompson énd Bygrs.,
1994). Food frgqugncy qugstionnéirgs providg ¢stimétgs of hébituél intéke énd hévg been widgly
uscd in nutritionél ¢pidgmiology (Wc¢lch ¢t él., 2005; Cédg ¢t €l. 2004). They n¢ed to bg spccific to
€ populétion group, to ¢nsurg coverége of importént foods énd the sglccted rgspondgnt must be
litcrétc énd numgrétcg, és som¢ méthgmeéticél ébility is ngcesséry to célculéte rglétive frequencics
(Smith, 1993). Ovgréll nutri¢cnt intékg ¢stimétes érc derived by summing éll foods theg products of
the reported frequency of céch food by the @émount of nutrignt in € spccificd (or éssumcd) s¢rving

of thét food.
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2.7 SUBJECTIVE GLOBAL ASSESSMENT (SGA) FOR STROKE PATIENTS

Th¢ méjority of studics in strokg péticnts hévg uscd objcctive nutrition me¢thods (énthropomctric,
bioch¢micél énd immunologicél) gith¢r élong or in combinétion, to d¢tgrming thg nutritionél
stétus. Thg usg of such mgthods to éss¢ss nutritionél stétus hés bgen qugstiongd dug to thg mény
non-nutritionél féctors éffccting the results (Dgtsky ¢t €l., 1987). Scverél studics héve uscd the
SGE &mong strokc¢ péticnts to d¢tgrming mélnutrition (Lim énd Choug, 2010; Mértincéu ct él.,
2005; Dévis ct él., 2004 énd Wcstcrgren ¢t él., 2001).

Subjcctive globél &sscssment (SGE) is & mgthod of nutritionél éssgssment béscd on & mcdicél
history énd physicél cxéminétion, whergby céch pétignt is cléssificd &s cither well nourished (SGE
E), modgrétcly mélnourishcd or suspectcd of bging mélnourishcd (SGE B), or scvgrgly
mélnourish¢d (SGE C) (Fgrguson ¢t &l., 1999). It hés bgen vélidéted égéinst objgctive pérémcters,
mg¢eésurcs of morbidity énd quélity of lifgc énd is highly r¢liéblg (Héssg ¢t €l., 1993; Ferguson ¢t él.,
1999 and Ottcry, 2000). E modificétion of SGE is thg scorcd péticnt-generéted subjcctive globél
ésscssment (PG-SGE), which incorporétgs & scorg, &s well &s & globél réting of wgll-nourishe¢d (SGE
E), modcrétcly or suspccted of bcing mélnourished (SGE B) or scvercly mélnourishcd (SGE C)
(Pgrsson ¢t &l., 1999). The scctions of thg PG-SGE includg, weight chénggs, food intékg, symptoms,
&ctivitics énd function énd physicél cxémination. For ¢éch scction of the scored PG-SGE, points (0
— 4) érg éwérdcd, dgpending on thg impéct of th¢ symptom on nutritionél stétus, with & highgr
scorg r¢flccting é greéter risk of mélnutrition énd providgs & guidcling és to thg Icvgl of nutrition
intgrvention requircd, &s well &s fécilitéting quéntitétive outcome dété collgction (Ottcry, 2000). E
totél scorg¢ of ning or morg (=9) indicétgs é criticél ngcd for nutrition intgrvgntion. It hés bgen
demonstréted to bg € vélid mgthod of nutrition éssgssment in € numbgr of péticnt groups

(Dgsbrow ¢t €l., 2005; Isgnring ¢t €l., 2003;
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B&ugr ¢t &l., 2002; D¢nnis, 2000). Thg PG-SGE scorg corrglétgs with objgctivg nutrition pérémetgrs
(% wegight loss, BMI), quélity of lif¢, morbidity (survivél, lgngth of stéy) (Béugr ¢t €l., 2002; Is¢nring
¢t él., 2003; Dgsbrow ¢t &l., 2005; Dg¢nnis, 2000). Thg scor¢gd PG-SGE, unlikg SGE, which is

cétcgoricél, is & continuous mgésurc.

2.8 NUTRIENT INTAKE AFTER STROKE

Strokg pétignts meéy bg vulngréblg to mélnutrition pérticulérly, protgin —célorig, dug to & véricty
of féctors thét éffcct their ébility or willingngss to s¢lf-feed. In € revigw, Fingstong ¢t él. (2003)
notcd thét cognitive chénges to éttgntion, concgntrétion, énd mgmory méy éffcct ¢éting
bchéviours éfter stroke. Upper extremity pérgsis or pérélysis, visuospétiél-pcregptuél deficits, Igft-
right disorigcntétion, hcmispétiél ngglcct, épréxié, énd égnosié érg féctors thét éffcct their sclf-
fceding ébilitigs. Scnsory disturbénces énd mood disordgrs, such és dgprgssion, méy élso éffcct
desirg to sclf-fced. There érg fow studics thét describe the protcin énd célorig intékgs of individuéls
with strokg. Géribéllé (2001) rgported thét thg éverége two-weck céloric intéke of post-strokg
péticnts consuming é rggulér hospitél digt énd without dysphégié wés 1338 kilocélorigs (kcéls),
which r¢prgsented 74% of their predicted requirgment of 1800kcél. Howgver, this Igvgl of intéke
weés not significéntly diffcrgnt from control group who consumg¢d 1317 kcéls, or 73% of
rcquirgment, suggesting thét the intékes of péticnts with stroke were similér to thosc of other
hospitéliz¢d pétignts. In énothgr study, Folgy ¢t él. (2006) rcportcd thét hospitélized péticnts
consumcd én évcrége of 85% of céloric requircments énd 86% of protcin rcquirgments during the
first 21 déys post-stroke, rcgérdlgss of dict typg (orél or non-orél) énd texturg (regulér or texturg-
modificd). E study by Murréy ¢t &l. (2015) rgportcd thét, péticnts without dysphégié post-strokc

consumgd 67% of thgir déily recommgndgd intékg.
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2.9 NUTRITION MANAGEMENT OF STROKE

E dict high in fét, pérticulérly séturétcd fét, low in cérbohydrétgs, fruit, énd vegctéblcs, élong with
€ high sélt intékg Icéds to the cmgrgence of chronic risk féctors. Tréditionél dicts in subSéhérén
Efricé, which érc¢ low in fét &nd high in unrgfingd cérbohydrétcs, protcct pcople égéinst chronic
disgcésgs. The dictéry chéngcs of the nutrition trénsition héve Icd to incrgésgs in th¢ consumption
of fét (¢spcciélly séturétcd fét) énd sugér, mérkcd incrgéscs in énimél products, énd é decling in
unrcfingd cgreél, roots, tubgrs énd, thus, in fiber intékgs (Popkin, 2001). Nutrition péttcrns in sub-
Séhérén Efricén countrics érc influgncgd by mény féctors, including individuél prcferencg; culture,
tréditions, bglicfs énd pricg. Howgver, évéilébility énd éccgssibility ér¢ theg principél féctors thét
shépg dictéry péttcrns in this r¢gion. In the bléck populétion of Cépg¢ Town, it wés found thét é
lérger proportion of the subjccts who lived in thg city héd én incrgéscd consumption of fét énd é
dccrgésc in cérbohydreétgs. This wés reflccted in én incrgéscd usc of déiry producg, mgét, fét, énd
non-bésic food itgms énd é dgcrgéscd intékg of cergéls (Bourng ¢t él., 2002). This shift in digt is
not diffcrent from the Ghénéién populécg, who érg shifting from th¢ unrc¢fingd to morg r¢fingd
énd séturétcd fét-béscd dict (Frénk ¢t él., 2014). Thgsg chénggs héve contributgd to the incrgéscd
incidencg of cérdiovésculér disgésgs in the subrggion.

Nutrition pléys € key rolg in th¢ prevention énd the ménégement of stroke. It hés influgnecg on
hypgrtcnsion, diébgtcs, high blood lipid énd obgsity which ér¢ modifiéblg risk féctors to strokg
(Furic ¢t él., 2011). Cffcctive risk féctor ménégement hés bgen proven to reducg the risk for
dgvgloping stroke¢.Therg should bg éppropriétg intgréction bgtwgen cliniciéns énd strokg pétignts
for thg¢ promotion of c¢ffcctiveg intggrétion of clinicél ménéggment with pétignt ¢ducétion énd
sclfménégement skills (Sécco ¢t él., 2006; The Joint Commission, 2005). Th¢ s¢lf-ménégement to

prevent (STOP) stroke progrém, which involved péticnts énd hgélth cérg profgssionéls in thg

20



ménégement of strokg risk féctors, showed é significént rgduction in thg risk of strokg émong
pérticipénts (Sétterficld ¢t €l., 2012).

2.9.1. DASH diet plan

Somg¢ of thg controlléblg risk féctors for strokg érg high blood prgssurg, diébgtgs, high blood
cholgstcrol énd obgsity (Goldstcin et al, 2006). Thesg féctors cén bg controllgd with dict thét is low
in sodium, highg¢r in potéssium, célcium énd mégngsium. Thg dict thét hés bgen proven to sétisfy
thesc nutrignts is the Digtéry Epproéch to Stop Hypcrtension (DESH) digt (Chobénién, 2003). The
DESH dict pl&n ¢ncourégcs foods thét héve good sourcgs of low fét déiry products, dérk green
Icéfy vegctéblcs, fruits, bcéns énd nuts. The dict limits red mgét, swects, sugércontéining beveréges
énd séturétcd fét.

2.9.2 Effects of DASH diet on hypertension

Thg ¢stéblishmgnt of nétionél guidglings for prgvention, dgtgction, trcétment, énd control of stroke
énd risk féctors such és hypgcrtcnsion will be é téngiblg ¢ssentiél stcp (Lcmogoum ¢t él., 2005).
Thgs¢ meésurgs could hévg é considgréblg impéct in rgducing strokg énd othgr CVDs in

Ghéné. E nétionél CVD prgvention progrémmg in Méuritius showgd substéntiél reductions in CVD
risk féctors (Dowsg ¢t €l., 1995). Sgverél digtéry pétterns hévg bgen shown to lowgr blood prgssure.
Vcgctérién dictéry pétterns héve been éssociéted with lower systolic blood prgssurg (SBP) in
obscrvétionél studics énd clinicél tridls. Evcrége SBP rcductions of 5 to 6 mm Hg hévg bgen
reportcd (Eppel ¢t 8l., 2001). Spccificélly, the Digtéry Epproéchgs to Stop Hypcrtcnsion (DESH) dict
Study shows thét this low-fét dictéry péttcrn (including Icén mcéts énd nuts énd ¢mphésizing
fruits, vcgctéblgs, énd non-fét déiry products) dccrgéscd SBP. The DESH digt is found to b¢ morg

¢ffcctive thén just édding fruits énd vggetéblcs to é low-fét digtéry péttern. The
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DESH ¢éting plén whgn combingd with low sodium inték¢ hés greéter ¢ffect in reducing
hypgrtension (Sécks ¢t él.,, 2001). In énothgr study, wherg pérticipénts werg followgd for 12
months on thg DESH digt, it wés found thét urinéry ¢xcrgtion of potéssium wés dgcrgéscd for thg
DESH dict group, compéred with the control (Jémy ct &l., 2004). It wés élso found thét pérticipénts
of the DESH group héd reduccd intékc of swects, s fruits énd vegetéblcs intékg increéscd. It wés
&lso cvident thét if sodium intékg is highcr 8mong DESH pérticipénts, there will bg & reduction in
blood pre¢ssurg compércd with control pérticipénts (Jémy ¢t él., 2004).

2.9.3 Effects of DASH diet on diabetes

Diébctcs is both & discésc énd & risk féctor for stroke. Eny form of diébgtcs increéscs the risk for
CHD, with occurrgneg &t younger éges. Most pcoplc with diébgtes dic from CVD (Ebdul-Ghéni ¢t
&l., 2017; Morrish ¢t &l., 2001). Th¢ Emcricén Didbgtcs Essociétion rccommgnds the DESH dict for
diébgtics who ér¢ hypcrtcnsive (Emcricén Diébgtcs Essociétion, 2008). Cffcctive nutrition
cducétion will Icéd to édhgrence to the DESH dict plén, émong péticnts. Insufficicnt énd ingffective
nutrition cducétion 8mong diébctic péticnts Icd to low consistcncy with the DESH dict (Morton ¢t

él., 2012).

2.9.4 Effect of DASH diet on high cholesterol
The Ornni Heért Triél cxémingd the ¢ffcets of three versions of the DESH dict on blood pressurcg énd

scrum lipids. The dicts studicd includgd thg originél DESH digt, & high-protgin digt (25% of ¢ncrgy
from protgin, épproximétcly hélf from plént sourcgs), énd & DESH dict high in unséturétcd fét
(31% of célorics from unséturétcd fét, mostly monounséturéted). Elthough ¢éch dict lowcred SBP,
substituting somc¢ of th¢ cérbohydrétc (épproximeétcly 10% of totél célorics) in the DESH dict with

cithgr protcin or monounséturétcd fét échicved thg best rgduction in blood prgssurg énd blood
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cholgstgrol (Eppgl ¢t &l., 2006; Millgr ¢t &l., 2006). This could bg &chigved by substituting nuts for
somg of the fruit, br¢éd, or c¢r¢él sgrvings.

The currgnt Nétionél Cholgstcrol Cducétion Progrém (NCCP) guidglings for ménégement of
péticnts ér¢ of two typcs. Ong is & populétion-béscd épproéch to rgducg CHD risk, which includgs
rccommgndétions to incrgésc gxgreisc (to ¢xpend épproximétgly 2000 célorigs/weck) énd to lowgr
blood cholgstgrol by digtéry rccommgndétions: r¢ducg totél célorigs from fét to Igss thén 30% énd
from séturéted énd tréns féts to lgss thén 10%; consumg Igss thén 300 mg of cholgstgrol pgr déy;
¢ét é véricty of oily fish twicc € weck (Kris-Ctherton ¢t él., 2002) énd oils/foods rich in a-linol¢nic
écid (cénolé, fléxsced, énd soybgén oils, énd wélnuts); énd méintéin dgsiréblgc body weight. The
sccond is the pétignt-béscd épproéch thét focuscs on lowgring LDLC Igvgls és the priméry goél of
therépy (Thg Cxpert Péngl, 2001; Grundy ¢t é€l., 2004).

2.9.5 Effects of DASH diet on obesity

Mény hypcrtcnsive péticnts érc ovgrwgight, therefore,hypocéloric versions of the DESH dict hévg
élso bgen tested for ¢fficéey in promoting weight loss énd blood pressurg reduction. E hypocéloric
DESH dict vcrsus & low-céloric, low-fét dict producgs & greéter reduction in systolic blood prgssurc
(SBP) énd diéstolic blood prgssurc (DBP). Enother study showcd thét the éddition of ¢xcrcisc énd
wcight loss to th¢ DESH digt resulted in greéter blood prgssurg reductions, greéter improvements
in vésculér function, énd rcduced Icft ventriculér méss, compércd with the DESH digt élong
(Blumgnthél ¢t él., 2010).

Elthough th¢ DESH dict is séfc énd currgntly édvocéted for preventing énd trgéting
prchypgrtgnsion énd hypgrtgnsion, thg digt is high in potéssium, phosphorus, énd protgin,
dcpending on how it is plénngd. For this rcéson the DESH digt is not édvisébl¢ for individuéls with

cndstégg renél disgésc (Eppgl ¢t 1., 2006).
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2.9.6 Fruits and vegetables consumption and stroke

Mény profcssionél bodics édvocétc the inclusion of fruits énd vcgetéblgs in & déy’s mcél becéuse
of their protgctivg ¢ffcct géinst non-communicéblc disgéscs. En incrgésc in fruits énd vegctéblcs
consumption hés bg¢en proven to prevent strokg, somg cérdiovésculér disgéscs énd somg céncgrs.
E mcté-énélysis of cohort studics on fruits énd vggetéble consumption énd strokg reveéled thét
individuéls who ¢ét Igss thén three scrvings of fruits énd vegctébles & déy hévg 11% reduction in
the risk of strok¢ énd thos¢ consuming between three to five sgrvings héve 26% rcduction in the
risk of strok¢ (Feng ¢t él., 2006). Fruits énd veggetéblgs érg good sourcgs of potéssium, folétg
éntioxidénts (vitémin C, b¢té cérotcng énd flévonoids) énd fibrg. Cxpcrimgntél studics in éniméls
suggest thét potéssium could inhibit frgg rédicél formétion, vésculér smooth musclg prolif¢crétion
énd étriél thrombosis (Young énd Mé., 1999). Potéssium could élso rcducg thg édhgrence of
mécrophégcs to thg wélls of blood vesscl énd this contributgs to the protective ¢ffcct of potéssium

to strok¢ énd othgr cérdiovésculér disgéscs (Ishimitsu ¢t él., 1995).

Dictéry fibr¢ might élso possibly contributc to the¢ rgduction in stroke risk by lowcring blood
pressurg énd cholgsterol (He énd Whelton, 1999). Foods rich in fibgr héveg been éssociéted with
rcducing cholgstcrol concgntrétion, pérticulérly LDL cholgstcrol, which is éssociétcd with incr¢céscd
risk for cérdiovésculér dis¢ésc. The mgchénism is rgléted to the viscous property of somg fibrg, és
itintgrferes with ébsorption of dictéry fét énd cholgstgrol. Furthgrmorg, intgrference of the ¢ntgro-
hgpétic rgcirculétion of cholgstgrol énd bilg écids cén h¢lp reducg blood cholgstgrol concgntrétions
(Trisat et al., 2016). Entioxidénts ér¢ &nothgr potgntiél mcdiétor of thg bencficiél ¢ffcts of fruits
énd vggctéblcs. REndomiscd triéls héve shown thét fruit énd vegctéble consumption incrgésgs

plésmé éntioxidénts (John ¢t &l., 2002). Entioxidénts hévg bgen shown to r¢ducg étherosclgrosis,
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méinly by lowgring th¢ @mount of oxidis¢d LDL évéiléblg to bg incorporéted into pléqugs. Incr¢éscd
dictéry intékgs of folétc énd vitémin B1, hévg bggn éssociéted with r¢ducgd risk of mortélity from
hcért féilurc énd strokc in somg populétions (Cui, 2010). T¢tréhydrofolic écid (FH4) providgs |ébilg
mcthyl groups (és 5-mg¢thyl-FHa) for thg synthgsis of mgthioning from homocystging. This
convgrsion élso rgquirgs vitémin Biz, which péss¢s the mcthyl group from 5-mcthyl-FH4 to
homocystging; thereforg deficigncigs of gither folétg or vitémin B12 cén Igéd to ¢lgvéted sgrum
homocystcing Icvgls. High Igvels of homocystging, én émino écid mgtébolite of mgthioning, héve

bcen reported to bg é risk féctor for strokg (Towfighi et al., 2010).

2.10 DRUGS-NUTRIENT INTERACTION AND THEIR EFFECTS ON STROKE
PATIENTS

Meals, specific foods, or specific compounds in foods can impair drug absorption and
bioavailability (Singh, 1999). For example, carbohydrates may enhance, and protein may reduce
phenytoin absorption (Johansson et al., 1983). Foods containing hydrolyzable or condensed tannins
(e.g., black tea, coffee) can cause precipitation of medications (e.g., phenothiazines, tricyclic
antidepressants, propranolol, hydralazine, and histamine receptor antagonists) even in diluted form
at intestinal pH (Lasswell et al., 1984). Drug metabolism is also influenced by the nutrients in a
meal (Conney et al., 1977). Some nutrients either induce or inhibit metabolic enzyme systems.
These actions can change drug effectiveness as well as produce toxic side effects, with an increased
risk for morbidity and mortality (Sood et al., 2008; Odou et al., 2005).The potential for nutrient-
drug interactions with anticoagulation therapy, which is a standard component of clinical care in
the prevention of stroke and heart attack, is an example of how foods interrupt drug metabolism.
Vitamin K improves blood clotting. When foods high in vitamin K or vitamin K supplements are
taken during the same time period as warfarin (Coumadin), a vitamin K antagonist, the amount of

warfarin needed is increased (Nelms et al., 2011).
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Drug-induced malnutrition occurs most commonly during long-term treatment for chronic disease

of which stroke is not different, and older patients are at a particularly high risk. In most
observational studies, plasma cholesterol levels correlate positively with the risk of ischaemic
stroke. In clinical trials, statins reduced stroke and transient ischaemic attacks in patients with and
without CHD (Heart Protection Study Collaborative Group, 2003). Absorption of some
cholesterol-lowering statins is affected by grapefruits and other blood pressure drugs are affected
in their metabolism (Lee et al., 2015). Omega-3 fatty acids may prevent some types of stroke, but
should be reduced by anyone taking a blood thinner like warfarin or aspirin. Omega-3 fatty acids
are cardioprotective because they interfere with blood clotting and alter prostaglandin synthesis.
Omega-3 fatty acid stimulates production of nitric oxide, a substance that stimulates relaxation of
the blood vessel wall (vasodilation). This concern is further compounded when omega-3 fatty
acids are taken by patients who are already on antiplatelets or anticoagulants, as this may lead to
severe bleeding events. It may cause increased bleeding due to interactions that result in decreased
platelet aggregation (Buckley et al., 2004).

2.11 NUTRITION EDUCATION AND ITS EFFECT ON NUTRITIONAL STATUS OF
PATIENTS

Families living in poverty have poorer quality diets and also have less knowledge about nutrition
and ways to improve their diets than families who are better off. Food access and affordability are
essential to good diet, but they are not enough (Kamp, 2010). Action is needed to help people make
the best use of the available resources and influence consumer awareness, attitudes, skills,
preferences, and behaviour on food, diet and nutrition. This can be achieved through nutrition
education.

People’s knowledge, attitudes, practices and perceptions, and how they interact with circumstances,

are at the center of nutrition education (Kamp, 2010). Nutrition education aims to improve the
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nutritional well-being of people, through information, experiences, skills and perceptions that will
help them to change their patterns of food behavior.

Common methods used in delivering educational interventions are lecture, group discussion, one-
to-one teaching, demonstrations, gaming, and simulation (Smith et al., 2009; Denby & Harvey,
2003). Inastudy by Lee et al. (2016), intensive nutrition education improved the nutritional status

of gastrectomy patients as measured by PG-SGA after three months.

2.11.1 Focused group discussion
Focused group discussion is a method of teaching in which patients get together to exchange

information, feelings, and opinions with one another and with dietitian or nutritionist, as an
educator.

Group size can vary, but the group discussion technique can be used with as few as three people
and with as many as 15 to 20 people (Bastable, 2006). Focused group discussion method is
beneficial for teaching in both affective and cognitive domains (Bastable, 2006). Group members
can use this platform to exchange their experiences and sharing knowledge on handling their
problems in daily living (Weltermann et al., 2000). The nutrition professional should be able to
facilitate the discussion to ensure it does not go out of context. Misconception should be tackled as
soon as possible to ensure each patient receives the right information (Siti et al., 2013). Stroke
patients are at risk of other health problems in the short and long term, hence giving the patients
and their caregivers good education on stroke is very important in the care of the disease condition
and to promote recovery (Smith et al., 2009).

2.12 THEORIES OR MODELS OF BEHAVIOUR CHANGE

Theories and theoretical models are made of principles, construct and variables, that seek to explain

the process of changes in human behaviour. There are four theories and models that have proven
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valuable for nutrition intervention at the individual and interpersonal level (Academy of Nutrition

and Dietetics, 2013). One of these theories is the health belief model.

2.12.1 THE HEALTH BELIEF MODEL (HBM)

According to Rosenstock (1974), the health belief model is closely identified with the field of health
education. The theory holds that health behavior is a function of both knowledge and attitude.
Specifically, it emphasizes that one’s perception of vulnerability to an illness and of the efficacy
of treatment will influence one’s decision about health behaviour.

The health belief model has been one of the models that has been used in nutrition education to
promote healthy living. It is a psychological model that focuses on an individual’s attitude and
beliefs in an attempt to explain and predict health behavior. The model is based on the assumption
that an individual will change his/her health behavior if the person feels that a negative health
condition can be avoided or managed, has a positive expectation that by taking a recommended
action, he/she will avoid a negative health consequence and believes he/she can successfully

perform the recommended health action (Becker 1974).

2.13 DIETARY MODIFICATION OF CLIENT MEALS

In order to promote food intake of stroke patients, there is the need to modify diet, depending on
what a client requires and the nutritional problem identified. This involves modifying diet texture,
energy, protein, vitamin and minerals, schedule of food intake and specific nutrients.

2.14 FUNCTIONAL STATUS OF STROKE PATIENTS

Malnutrition among stroke patients is related to adverse outcome such as mortality and functional
dependency (Nishioka et al., 2016; Gomes et al., 2016; Zhang et al., 2015; Food Trial

Collaboration, 2003). Undernutrition among stroke patients exposes them to reduced functional
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improvement, increased length of hospital stay, complications such as pneumonia and
gastrointestinal haemorrhage and ultimately increased mortality.

The Barthel Index (Bl) is a tool designed to examine the functional independence and mobility of
patients, thus, activities of daily living (ADL). It was designed in 1965 (Mahoney et al., 1965) and
Granger and colleagues modified it later into a scoring technique for measuring ADL of patients
on ten items (Sulter et al., 1999). It has been used in several multi-center stroke trials, and in the
absence of any clearly superior “Barthel” index, it seems reasonable that it has become the accepted
standard in stroke trials. It is used for pre-and post-treatment performance monitoring in long-term
patients with chronic paralytic conditions and with rehabilitation patients. Although not designed
for clinical trials and not specifically a stroke scale, Bl has been used as a trial end point, either
singly or as part of a “global” measure, in landmark studies of thrombolysis and acute stroke units
(Quinn et al., 2009)

It is an ordinal scale that uses ten variables as a measure of ADL and motility with a scoring of 0
to 100 with 5-point increment. The maximum score is 100 and this means that the patient is fully
independent physically and 0 (zero), is an indication of total dependence and bedridden. The use
of dichotomized BI categorization has been criticized as inefficient, making use of only part of a
complete trial dataset. For example, with a cut-off Bl score of >85, patients starting with minor
impairment can make clinically important recovery but not have impact on trial results, whereas
patients with very low Bl may recover substantially but not reach the cut-off point. It has been
suggested that key scores are Bl <40 (representing complete dependence on others), Bl >60
(transition from complete dependence to assisted independence), and BI>85 (representing

independence with minor assistance as could be reasonably provided in a community setting)
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(Dromerick et al., 2003). A change of 20-points was considered clinically significant (Dromerick

et al., 2003; Collin et al, 1988).

30



CHAPTER THREE
MATERIALS AND METHODS
3.1STUDY DESIGN

The study was a pre-post interventional study with nutrition education as the intervention.
Participants were educated using a modified Dietary Approach to Stop Hypertension (DASH) diet
plan. The DASH diet plan encourages foods that have good sources of low fat dairy products, dark
green leafy vegetables, fruits, beans and nuts. The diet limits red meat, sweets, sugar-containing

beverages and saturated fat. This is a good diet plan for stroke patients.

3.2STUDY SITE

The study was conducted at Neurology Clinic of the Komfo Anokye Teaching Hospital (KATH),
located in Kumasi, the capital of the Ashanti Region, Ghana. The strategic location of this 1000bed
capacity hospital at the confluence of the country and the position of Kumasi, as the leading
commercial center in Ghana makes it about the most accessible tertiary medical facility in the
country (Agyemang et al., 2012). As a result, it receives referrals from eight out of the ten regions

of the country. An increasing number of patients also come from the neighbouring countries.

3.3 STUDY POPULATION AND SAMPLE SIZE

The study population was outpatient undernourished stroke patients. A sample of 81 stroke patients
was screened for malnutrition using biochemical (haemoglobin, lymphocyte, total protein, serum
albumin and uric acid), Subjective global assessment (SGA) and anthropometry (MUAC and BMI).
Out of this number, 26(32.1%) were undernourished and recruited for the

study.
3.4 SAMPLING PROCEDURE AND SUBJECT RECRUITMENT

A random sampling method was used to select and collect data from stroke out-patients attending

review clinic at Komfo Anokye Teaching Hospital. Stroke out-patients who have come for review
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at the Neurology Clinic were approached and the purpose of the study, the inconveniences and the
benefits of participating in the study were thoroughly explained to them in the language they
understood. To those who agreed to be part of the study, the consent form was handed to them to
read and endorse. For those who could not read nor write, the information on the consent form
were explained to them in the presence of a witness and they were allowed to seek any clarification
before signing or thumb printing the consent form either by themselves or relatives who did so on
their behalf. The patients were screened for malnutrition, using subjective global assessment (SGA)
and biochemical parameters (haemoglobin, lymphocyte, total protein, serum albumin and uric
acid). Blood sample were taken at the initial stage for biochemical and haematological analysis.
Undernutrition was diagnosed when two or more of the biochemical parameters were below the
reference range or SGA show moderate or severe malnutrition. Those who were undernourished
were given nutrition education for three months. The education was based on the nutrition
deficiencies identified from the baseline data analysis.

The subjects were reviewed twice each month. At each encounter, the patients were educated on
the importance of nutrition in stroke management, the type of food and sources of nutrients that are
necessary for the improvement of the nutritional status, and nutrients that can worsen stroke. The
quantities of fruits and vegetables, carbohydrates, fats and proteins eaten in a day were specified.
One-on-one discussion was employed to address individual nutrition issues. Patients and their
caregivers were allowed to ask questions and share ideas. There were follow-up through phone
calls to encourage patients and caregivers to adhere to what they had been advised to do.

Blood samples were taken again after three months of the intervention for same analysis as baseline.
At the end of the three months, their nutritional status was reassessed for the same parameters used

at the initial assessment.
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3.4.1 Inclusion and exclusion criteria
Stroke out-patients who were undernourished after screening and were 18 years and above were

included in this study. Stroke patients who had received nutrition intervention and acutely ill

patients were excluded.

3.5 DATA COLLECTION
A questionnaire was used to gather data on patients’ demographic characteristics, nutrition
knowledge, food intake and medical history. Anthropometric data and blood samples for

biochemical analysis were also collected.

3.5.1 Dietary assessment
A food frequency questionnaire (FFQ) containing the list of common foods was used to assess

dietary history of patients. The FFQ included 4 frequency categories, ranging from “more than 3
times daily” to “seldom.” A triplicate 24-hour recall on two weekdays and a weekend was used to

assess actual dietary intakes.

3.5.2 Anthropometric data
An Omron BF511, 2015 model body composition monitor was used to measure the weight of

patients. A seca 213 portable stadiometer was used to take height. BMI was calculated using weight
(in kilograms) and height in metres squared. A BMI of <18.5kg/m?, 18.5-24.9, 25-29.9 and 30 and
above were classified as underweight, normal, overweight and obese respectively

(WHO, 2000).
In taking weight, the patients were made to remove their footwear and any other material that might

have significant influence on the reading and made to stand straight with head leveled on the scale
and readings taken in kilograms. In measuring height, the patients stood straight on the stadiometer,

shoulders up and arms by their sides, with their feet flat and together and their heels touching the
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feet of the board. The head board was lowered onto their heads and the reading taken at observer
eye level in centimeters (cm).

Mid upper arm circumference (MUAC) was only used to assess patients whose height and weight
could not be determined. In measuring mid-upper arm circumference, a patient’s hand was put at
right angle and the midpoint between the tip of the acromion process and the olecranon, determined.
The circumference of the patient’s arm was measured at the midpoint with the arm relaxed in a

vertical position. A MUAC value of less than 23 centimeters was classified as undernourished.

3.5.3 Subjective Global Assessment/Patient-generated Subjective Global Assessment
(PGSGA)

Subjective global assessment (SGA) is a method of nutritional assessment based on a medical
history and physical examination, whereby each patient is classified as either well nourished (SGA
A), moderately nourished or suspected of being malnourished (SGA B), or severely malnourished
(SGA C) (Ferguson et al., 1999). It has been validated against objective parameters, measures of
morbidity and quality of life and has a high degree of inter-rater reliability (Ferguson et al., 1999;
Hasse et al., 1993; Ottery, 2000). A further development of SGA is the scored patient generated
subjective global assessment (PG-SGA), which incorporates a score as well as the global
assessment (Persson et al., 1999). Typical scores range from 0 to 35 with a higher score reflecting
a greater risk of malnutrition. A score of 0-1 was classified as well nourished (SGA A), 2-8 as
moderately or suspected malnourished (SGA B) and >9 as severely malnourished (SGA C). For

this study, a combination of SGA category B and C was classified as malnourished (Ottery, 2000).

3.6 OTHER ANALYSIS

3.6.1 Biochemical analysis
The blood sample of the participants were taken using a needle and 5ml syringe; 3ml was then

dispensed into a sterile Serum Separator Tube for all the biochemistry tests and the remaining 2ml
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into an EDTA (ethylene diaminetetraacetic acid) tube for haematological analysis. The sample in
the EDTA tube was inverted 3 or 4 times for complete mixing of the blood with the EDTA. This
helped prevent coagulation. The process of blood collection was done with the help of qualified
laboratory personnel. The blood samples were transported in an ice chest to the Clinical Analyses
Laboratory (CAnN lab), KNUST, where all the analyses were carried out. The samples in the serum
tube were centrifuged (eppendorf centrifuge 5804) at 4000 rpm for 5 minutes to separate the clotted
red blood cells from the serum. The obtained serum was used for total protein, albumin and uric

acid assays.

3.6.2 Total Protein
Using a pipette, 1ml of biuret reagent was measured into a dry test tube and labelled. A 50l of the

serum was measured into the reagent and mixed together. A blank was prepared by measuring only
1ml of the reagent without the sample and a standard was also prepared at a concentration of5.5g/dl.
Both were incubated at 37°C in a water bath for Sminutes and the results was read and recorded
using Kenza Biochemistry analyzer at an absorbance 555nm. The results were recorded in grams
per liter (g/L) and the procedure of assay was according to Medsource

Ozone Biomedicals Pvt. Limited.
3.6.3 Albumin

One millitre (Iml) of Bromocresol Green (BCG) reagent was measured into a clean dry test tube
and labelled accordingly. A pipette was used to measure 10ul of the serum and transferred into
the BCG reagent in the tube. The mixture was shaken thoroughly and a blank test and a standard
(concentration of 3.5g/dl) were done alongside. The solution was transferred to a cuvette for
result to be read, using Kenza biochemistry analyzer (Biolabo Diagnostics) at an absorbance of
555 nm and recorded in g/L. This assay procedure was also done in accordance with Medsource

Biomedicals Pvt. Limited.
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3.6.4 Uric Acid Determination
The end point method and reagent provided by Medsource Ozone Biomedicals was employed in

this determination. One milliliter of the uric acid reagent was dispensed in a clean labeled empty
test tube and 20 pl of the serum to be analysed was added. A test blank and a standard (using uric
standard of concentration 10mg/dL) were prepared alongside. The mixture was incubated in a water
bath for 5minutes at a temperature of 37°C. During this period, the enzyme uricate oxidises uric
acid in the serum to allantoin and hydrogen peroxide. Hydrogen peroxide then reacts with 2,4,6
Tribomo 3 Hydroxy Benzoic acid (TBHBA) in the reagent in the presence of peroxidase to form a
red quinoneimine complex. The absorbance was read after reading that of the blank and standard
at 520nm, using Kenza biochemistry analyser. The absorbance obtained was based on the intensity
of the colour formed. The reading recorded was in gram per deciliter (g/dL).

3.6.5 Full Blood Count

The blood collected in EDTA tube was used for this assay. With the SYSMEX Haematology
analyser (XP-300) on and indicating “READY” on its display, the required laboratory number or
name was typed in and “enter” pressed. The blood sample was uncapped and inserted into the
aspirator of the Haematology analyser. The aspirate button was pressed and allowed for 4-5 seconds
for the analyser to completely take approximately 10 ul of blood, making sure that the aspirator
was in the blood and not taken out before it completely sucked the blood. In about 3-5 minutes,

the results was printed out automatically and the results slip torn gently.

3.7 STATISTICAL ANALYSIS

Nutrient analysis template, based on the Ghana Food Composition data and West Africa Food
Composition Data were used for analyzing nutrients intakes (FAO, 2012). The means of the
biochemical and nutrient intake at baseline were compared with endpoint biochemical and nutrient
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intake after the three months. Body mass index (BMI) and or MUAC at baseline were also
compared with endpoint BMI or MUAC. Multiple logistic regression analysis was used to
determine the independent causes of undernutrition, the impact of nutrition education and changes
in nutritional status at a significance of p<0.05 level, using the Statistical Package for Social

Sciences (IBM SPSS version 20).

3.8 OVERALL DESIGN OF THE STUDY

The study was in two phases; phase | and phase Il. Phase | involved screening for malnutrition,
using biochemical, anthropometric and subjective global assessment (SGA) to identify patients
who were malnourished, while phase Il involved giving nutrition education, using a modified
DASH diet plan to the test group for a period of three months. They were reviewed twice each
month. At each encounter, patients were educated on the importance of nutrition in stroke
management, the type of food and sources of nutrients that are necessary for the improvement of
their nutritional status and nutrients that can worsen stroke and the quantity of fruits and vegetables,
carbohydrates, fats and proteins to be eaten in a day. Individual nutritional deficiencies identified
at baseline were also addressed. Patients and caregivers were allowed to ask questions and share
ideas. There were follow-up through phone calls to encourage patients and caregivers to follow
what were discussed.

After the three months period, blood samples were taken for analysis of serum albumin, total
protein, total lymphocyte, uric acid and haemoglobin. Anthropometric measurements such as

weight, height and MUAC were re-taken.

3.9 ETHICAL CLEARANCE

Ethical clearance was obtained from the Committee on Human Research, Publication and Ethics,

Kwame Nkrumah University of Science and Technology and Komfo Anokye Teaching Hospital
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with reference number: CHRPE/AP/550/17. The Komfo Anokye Teaching Hospital gave approval
for the study to be conducted at the Neurology unit.

Participant information leaflets were given to patients who took part in the study to inform them of
the study protocol. The purpose of the research was explained explicitly to patients and caregivers
in Twi. Participants from whom information and samples were collected were given code
numbers. No names were recorded. No names or identifiable indicators were used in this report or
any publication of this study.

CHAPTER FOUR
RESULTS

One hundred and twenty-four(124) patients were approached and 115 consented to take part in the
study. Out of this number, 81(70%) met the inclusion criteria. This number was involved in phase
| of the study, in which some baseline data were collected on the subjects. From the phase I, subjects
who were found to be malnourished were selected to undergo the phase Il of the study, which
involved carrying out nutrition education on them. Twenty-six 26 (52%) of the patients from phase
| were enrolled for phase Il. In the course of the study, 3 patients passed away, 2 re-located from
the study area,thus Kumasi, 1 patient was lost in follow-up, 1 was readmitted at the hospital and 2
of them voluntarily opted out of the study. In all 17 (65.4%) of the patients completed phase Il of

the study.

4.1: Personal characteristics of stroke patients

More than half (58.0%) of the participants were males. Majority of the participants (56.8%) were
within the age range of 40-64 years and mean age of 55.9+£10.84 years. Those who were married
predominated (70.4%). With respect to educational level, majority (32.1%) had senior high

education, 25.9% had junior high education and 14.8% had no formal education. With regard to
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occupation, traders predominated (34.6%), followed by those who were unemployed, constituting
28.4%. The lowest income earners (those earning less than GH Cedis100) were in the majority,
while only 8.6% earned a monthly income of more than 1000GHC. A higher percentage (75.3%)
of the patients was diagnosed with ischaemic stroke, compared with 24.7% who had haemorrhagic
stroke. The mean systolic blood pressure of the patients was 145mmHg and diastolic pressure of

88mmHg. The results are presented in Table 4.1.

Table 4.1: Personal characteristics of participants

Variable Frequency Percentage (%)
Gender Male

47 58.0
Female 34 42.0
Age (years) 18-39

5 6.2
40-64 46 56.8
65+ 30 37.0
Religion
Christianity 74 91.4
Islam 6 7.4
Others 1 1.3
Marital status
Single 4 4.9
Married 57 70.4
Widowed 13 16.0
Divorced 7 8.6
Educational status No
formal education 12 14.8
Primary 11 13.6
JHS 21 25.9
SHS 26 32.1
Tertiary 10 12.3
Technical/VVocational 1 1.2
Occupation
Unemployed 23 28.4
Trading 28 34.6
Government employee 9 11.1
Manual jobs 21 25.9
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Monthly income(GHC) <100

29
100-400 26
500-1000 19
>1000 7
Stroke type
Ischaemic 61
Haemorrhagic 20
Blood pressure Mean £SD
Systolic 145+20.5
Diastolic 88+12.9

35.8
32.1
235
8.6

75.3
24.7

4.2: Fuctional status of the stroke patient

Undernutrition among stroke patients exposes them to reduced functional improvement, increased

length of hospital stay and other complications and ultimately increased mortality.

Table 4.2 presents the functional status of the participants. Patients were assessed, based on the

Barthel index of activities of daily living (ADL), on what the patients were able to do. The activities

of daily living assessed were feeding, bathing, grooming, dressing, bowel control, bladder control,

toilet use, transfer, motility (on level surface) and stairs.

Out of the total population, the highest number, 32 (39.5%) were in the transition from complete
dependence, whilst 26 (32.1%) were completely independent. Table 4.2: Functional status of

the stroke patients

Functional status Frequency Percentage (%)
Complete dependence 14 17.3
Transition from complete dependence 32 39.5
Independence with minor assistance 9 111
Complete independence 26 32.1
Total 81 100
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4.3: Nutrition knowledge of the patients

Table 4.3 shows the nutrition knowledge levels of the stroke patients on the various food groups.
Their knowledge was tested on the sources of food, best choice of foods, importance of food and
amount to be taken, using handy measures. On good nutrition knowledge, carbohydrate ranked
highest (72.8%), followed by salt (54.3.%). On the other hand, the patients had the least nutritional

knowledge on fruits and vegetables (71.6%), followed by proteins (51.9%).

Table 4.3: Nutrition knowledge of stroke patients

Food Group Knowledge level

Good Poor

n (%) n (%)
Carbohydrate 59(72.8) 22(27.2)
Protein 39(48.1) 42(51.9)
Fruits and vegetables 23(28.4) 58(71.6)
Fats and oils 50(61.7) 31(38.3)
Salt 44(54.3) 37(45.7)
General 39(48.1) 42(51.9)

nutrition knowledge

4.4: Prevalence of malnutrition among stroke patients

The biochemical/haematological variables that were used to determine nutritional status of

participants were haemoglobin, lymphocytes count, total protein, albumin and uric acid.
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Malnutrition was reckoned to be present when two or more of the parameters were outside the
reference range. In phase | of the study, out of the 81 subjects, 18(22.2%) were anaemic, 12(14.8%)
had higher lymphocyte count, 4(4.9%) had low total protein and 3 (3.7%) low albumin. Twelve
12(14.8%) of the stroke patients had high uric acid levels. Based on the biochemical variables,

13(16.0%) of the stroke patients were malnourished and 68(84.0%) well nourished (Table 4.4).
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Table 4.
4: Biochemical determinants of nutritional status

Biochemical/haematological variable Frequency Percentage (%)
Haemoglobin (M-13.5-17.5, F-12-15.5g/dL)
Low 18 22.2
Normal 63 77.8
Lymphocytes Low

il 1.2
Normal 68 84.0
High 12 14.8
Total protein(60-80g/L) Low

4 4.9
Normal 77 95.1
Albumin(30-55¢g/L) Low

3 3.7
Normal 78 96.3
Uric acid(M-202-416, F-142-330umol/L)
Low 7 8.6
Normal 62 76.5
High 12 14.8
Nutritional status Well
nourished 68 84.0
Malnourished 13 16.0

From Table 4.5, more males had lower levels of haemoglobin, high levels of lymphocyte count,
and low level of total protein. It is only for high levels of uric acid the low level of albumin that

the women predominated.
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Table 4.

5: Biochemical parameters by gender

Biochemical Male Female Reference range
parameter n(%o) n(%o)

Haemoglobin M-13.5-17.5,
Low 11(23.4%) 7(20.6%) F-12-15.5g/dL
Normal 36(76.6%) 27(79.4%)

Lymphocytes 20-50%

Low 1(2.1%) 0(0%)

Normal 39(83.0%) 29(85.3%)

High 7(14.9%) 5(14.7%)

Total protein 60-80g/L

Low 3(6.4%) 1(2.9%)

Normal 44(93.6) 33(97.1%)

Albumin 30-55g/L

Low 1(2.1%) 2(5.9%)

Normal 46(97.9%) 32(94.1%)

Uric acid M-202-416

Low 4(8.5%) 3(8.8%) F-142-330umol/L
Normal 36(76.6%) 26(76.5%)

High 7(14.9%) 5(14.7%)

Table 4.6. shows the nutritional status of the stroke patients according to SGA, BMI and MUAC.
According to SGA, 55(67.9%) were well nourished, 16(19.8%) moderately malnourished and
10(12.3%) were severely malnourished. Therefore, malnutrition was 32.1% among the stroke
patients (a combination of SGA B and C). By body mass index, the underweight, overweight and
obese represent malnutrition, and these constituted 71.5%, while the well nourished was 28.6%.
With regard to the mid-upper arm circumference, the wasted and obese, representing the

malnourished, formed 40.5%, while the well nourished were 59.5%.

44



Table 4.

6: Subjective global assessment and anthropometric determinants of nutritional
status of stroke patients.

Nutritional status Frequency Percentage (%)
SGA Well nourished 55 67.90
(SGA-A)

Moderately malnourished (SGA-B) 16 19.80
Severely malnourished(SGA-C) 10 12.3
BMI (n=35)

Underweight 1 2.85
Normal weight 10 28.57
Overweight 17 48.57
Obese 7 20.00
MUAC

Wasted 2 2.7
Normal 44 59.5
Obese 28 37.8

From Table 4.7, comparing the mean Hb of the participants, both the well-nourished and the
malnourished had normal levels of haemoglobin, with the mean haemoglobin (Hb) of the
wellnourished (12.93g/dL) being slightly higher than that of the undernourished (12.31g/dL)
patients(p=0.241). Lymphocyte level of undernourished patients (41.1%) was also higher than
well-nourished (39.9%), but this is not statistically significant (p=0.826). There is no significant
difference (p =0.691) between the total protein of the undernourished (69.85g/L) and the
wellnourished patients (71.01g/L). Similar trend was found with albumin levels, as the mean level

for undernourished was not different from the well-nourished.
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Table 4.7: Mean biochemical parameters by nutritional status of stroke patients.

Mean Biochemical parameter(£SD)

Hb P-value Lymphocyte P-value Total P-value Albumin( P-value  Uric acid P-value
(g/dL) (%) protein(g/L) (g/L) (umol/L)
Well nourished  12.9 (1.2) 0.241 39.9(8.5) 0.826 71(7.4) 0.691 38 0.283 275.0(80.9) 0.734

Undernourished

12.3(1.8) 41.1(18.4) 70(9.9) 36

287.8(128.3)







Table 4.8 shows the difference in means of biochemical parameters among the various nutritional
status classifications by the SGA. The mean haemoglobin levels of the well- nourished 13+1.1 and
the moderately malnourished, 13.13+1.4 groups are within the normal reference range, compared

with 11.56 +1.4 for the severely malnourished (p=0.005).
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Table 4.8: Mean biochemical parameters by nutritional status classified by SGA

Lymphocyte yiochemical p +SD) Uric acid

Nutritional Albumin pvalue
status Haemoglo Total

bin pvalue pvalue Protein pvalue pvalue
Well 13(1.2)*¢  0.005 40.8(9.3) 0.193  70(7.5)? 0.305 38(3.7)% 0.030 273.3(90.5)2 0.819
nourished

13.1(1.4) 41.20(12.1)? 72.87(8.83 37.80(5.0)® 289.27(90.5)?
Moderately e
malnourishe
d
Severely 11.6(1.4)? 34.0(15.1)2 72.44(9.3)2 33.89(6.5)" 283.00(103.7)2
malnourishe
d

Mean values with different superscripts are significantly different at p<0.05 level






4.9. Factors contributing to malnutrition
Table 4.9 presents some factors that influence nutritional status; functional recovery, stroke type,
educational and marital status, duration of stroke, monthly income and nutrient intake through 24-

hour recall and food frequency.

From the table, patients who were completely dependent on others were the most malnourished
(57.1%) while those completely independent were also the most nourished (43.6%) at a
significance of p=0.008. Malnutrition was more common among patients with low formal
education, compared with those with tertiary and vocational education (p= 0.017). On the other
hand, malnutrition was lower among patients who were not married or divorced and highest
among the married, though not statiscally significant (p=0.290). The most well nourished were

married.
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Table 4.9: Influence of functional recovery, stroke type, marital status, educational level

and monthly income on nutritional status.

Variable

SGA n (%)

Well nourished Moderately malnourished (SGA-

(SGA-A) B)

Functional recovery
Complete dependence 6(42.9) 3(21.4)
Transition from complete 19(59.4) dependence 10(31.3)
Independent with  minor 6(66.7) assistance 2(22.2)
Complete independence 24(92.30) 1(3.85)
Stroke type

Ischaemic 43(70.5) 12(19.7)
Haemorrhagic 12(60.0) 4(20.0)
Marital status

Single 4(100.0) 0(0.0)
Married 41(71.9) 10(17.5)
Widowed 6(46.2) 5(45.5)
Divorced 4(57.1) 1(14.3)
Educational level

No formal education 5(41.7) 3(25.0)
Primary 4(36.4) 5(45.5)
JHS 15(71.4) 3(14.3)
SHS 22(84.6) 3(11.5)
Tertiary 9(90.0) 1(10.0)
Technical/VVocational 0(0.0) 1(100.0)
Monthly income

<100 GHC 15(51.7) 9(31.0)
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100-400 GHC 23(88.5) 1(3.8)
500-1,000 GHC 12(63.2) 4(21.1)
>1,000 GHC 5(71.4) 2(28.6)

Though the mean caloric intake of the undernourished patients (1547.2+982) was lower than that
of the well-nourished (1692+1101) this showed no statistical significance (p=0.674). Similar trend

was observed for protein, total fat and carbohydrate, as seen in Table 4.10.

Table 4.10: Mean macronutrient intakes of well-nourished and malnourished patients
Macronutrient Nutritional status (xSD) P-value Well-nourished Malnourished

n =68 n =13
Energy(Kcal) 1692(+1101) 1547.2(+£982) 0.674
Protein(g) 59.3(%£39.5) 55.1(%+36.3) 0.734
Total fat(g) 48.9(x34.2) 43.6(+25.8) 0.610
Carbohydrate(g) 259(£175) 242(+£164) 0.765

The mean total energy intakes of protein, carbohydrate and total fat of the well-nourished patients
were higher than those who were moderately and severely malnourished (1834, 1490 and 943kcal
respectively). The difference, though not statistically significant (p=0.052), is clinically significant
because, they did not meet their energy requirement of 2000kcal per day. Those who were
moderately malnourished met 74.5% and the severely malnourished met 47.1% of their daily
caloric requirements. There was no significant difference (p=0.757) in the energy intake across
the MUAC categories, wasting (1277kcal), normal (4641kcal) and obese (1786kcal). Across the
BMI categories, there was no significant difference (p=0.914) among underweight (1046kcal),

normal weight (1645kcal), overweight (2071kcal) and obesity (1940kcal). The difference in the

53



energy intake between the stroke types; ischaemic (1644kcal) and haemorrhagic (1753kcal) was

not significant (p=0.586).

The % protein intake of the well-nourished (14.4) was significantly higher (p=0.032) than that of
the severely malnourished (11.9%). There was no significant difference (p=0.191) between the

% protein intakes across the MUAC categories. Those who were wasted (10.3%) had a lower
%protein intake than the normal (14%) and obese (13.9%) patients. Across BMI categories,

percentage protein intake shows no significant difference (p=0.475).

There was a significant difference (p=0.044) between the percentage carbohydrate intake of the
well-nourished (60.7%) which was lower than that of the severely malnourished (67.8%). There
was no significant difference between the % carbohydrate intake across the MUAC (p=0.274),

BMI (p=0.887) and stroke type (p=0.157).

There are no statistically significant differences in % fat intake across the various variables of SGA
(p=0.747), MUAC (p=0.674), BMI (p= 0.749) and type of stroke (p=0.065), although, the
percentage fat intake of the obese group (26%) for MUAC was higher than that of subjects who
were wasted. Those who were overweight (27%) and obese (27.8%) had higher % fat intake,
compared with the underweight patients (20%). Those who were underweight had a % fat intake
within the lower limit of the acceptable macronutrient distribution range (AMDR of 20-35%)

(Table 4.11),
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Table 4.11: Macronutrient intake

Mean macronutrient intake +SD

Energy (Kcal) p-value %Protein p-value %Carbohydrate p-value %Fat p-value
SGA 0.052 0.032 0.044 0.747
Well nourished 1834411312 14.369+2.42 60.73+7.5? 25.904+7.72
Moderately 1490+9472 13.171+3.4% 64.386+9.3% 24.674+9.12
malnourished
Severely 943+491° 11.9023.2° 67.811+9.7° 24.013+9.8°
malnourished
Biochemical 0.829 0.601 0.688 0.888
Well nourished 1683+1104 14.0+2.8 62.0+8.6 25.4+8.2
Malnourished 1611.7+1611.7 13.5+2.7 63.1+7.2 25.848.1
MUAC 0.757 0.191 0.274 0.674
Wasted 1278415672 10.318+0.8% 71.493+11.0? 20.746+9.62
Normal 4641+12982 14.012+2.42 61.8+8.72 25.481+8.52
Obese 1787414142 13.878+3.3% 62.084+7.42 26.011+7.32
BMI 0.914 0.475 0.887 0.749
Underweight 1046.867 15.619 66.299 20.076
Normal 16454521 13.338+2.7 61.908+11.7 27.057+10.8
Overweight 20724922 14.849+3.0 60.908+5.7 25.119+7.6
Obese 19414940 13.794+0.8 60.230+4.7 27.811+4.4
Stroke type 0.586 0.966 0.157 0.065
Ischaemic 16441119 13.881+2.8 61.375£7.5 26.502+8.0
Haemorrhagic 1753+964 13.85£3.0 64.426+10.4 22.661+7.7

Mean values with different superscripts are significantly different at p<0.05 level






Nutrition knowledge of the patients was assessed on the various food groups and from Table 4.12,
a higher percentage (71.43%) of patient who had good nutritional knowledge were well nourished
and 28.54% of the respondents being malnourished. On the other hand, 35.82% of those who had
poor nutritional knowledge were malnourished. Similar trend was observed with the biochemical
determinants, as malnutrition was reduced with increased nutritional knowledge but the difference

was also not statistically significant.

Table 4.12: Nutrition knowledge by nutritional status

Nutritional status Nutrition Knowledge P-value
Good Poor
n(%o) n(%)
SGA 0.689
Well nourished 30(71.43) 25(64.10)
Moderately 8(19.04) 8(20.51)
malnourished
Severely 4(9.52) 6(15.38)
malnourished
Biochemical 0.324
Well nourished 34(87.18) 34(80.95)
Undernourished 5(12.82) 8(19.05)

From Fig 4.1, the least taken food was fatty foods, followed by vegetables, salty foods and fruits.
The frequencies of taking carbohydrates and proteins were almost the same; both were taken

once in a day.
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Figure 4.1: Food frequency of the patients

4.10: Nutritional status of patients before and after intervention

There was a significant improvement in the nutritional status of the malnourished stroke patients
from a baseline mean SGA of 5.9 to 2.18 after the intervention.(p=0.000). Nutrition knowledge of
the patients was also significantly improved over the baseline mean of 52.82 to 74.71(p=0.000).
Protein and carbohydrate intake of the patients improved significantly after the intervention, over
the baseline at p=0.021 and p=0.043 respectively. There was an increase in the caloric intake of
the patients but this was statistically not significant (p=0.104). (Table 4.13) Table 4.13.
Nutritional status and food intake of malnourished stroke patients at baseline and after the

intervention.
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Variable n(17) Mean before(+ SD)  Mean after(xSD) p-value

SGA 5.9(3.0) 2.18(1.6) 0.000
Functional status 48.53(26.4) 53.82(31.1) 0.293
MUAC (cm) 30.59(4.4) 30.30(4.1) 0.185
Nutrition Knowledge 52.82(27.2) 74.71(18.7) 0.000
Kcal 1359.76 1657.24 0.104
AMDR((protein) 13.0(2.7) 15.24(3.1) 0.021
AMDR(fat) 24.59(9.1) 25.71(8.6) 0.339
AMDR(carbohydrate) 59.29(8.9) 64.82(10) 0.043

After the intervention, blood samples were taken again for the biochemical analysis. There was a
significant increase in the haemoglobin (p =0.002) and decrease in uric acid (p =0.006) levels.
There was increase in the mean albumin and decrease in lymphocytes levels, but these changes

were not statistically significant. (Table 4.14)

Table 4.14: Biochemical variables of the stroke patients before and after the intervention

Biochemical variable (reference values) Mean Mean after(+SD) P-value
before(+SD)

Haemoglobin (M=13.5-17.5; F=12.5-15.5)  12.24(1.7) 12.88(1.2) 0.002

Total protein (60-80g/dL) 75(7.4) 74.24(6.6) 0.057

Lymphocytes (20-50%) 42.88(11.3) 42.24(10.5) 0.079

Albumin (30-55¢g/dL) 38.06(5.4) 38.68(4.5) 0.142

Uric acid (M=202-416; F=142-330umol/L)  298(95.6) 296.18(94.2) 0.006

Form the Table 4.15, there is a negative correlation between the nutritional status (SGA) of the

patients and that of their educational and functional status and MUAC.
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Table 4.15:Association between SGA and education, functional status, MUAC and
nutritional status (biochemical)

Variable r p-value
Education -0.382** 0.000
Functional status -0.354** 0.001
MUAC -0.255* 0.014
Nutritional status(biochemical determinants) 0.298** 0.003

** correlation is significant at the 0.001 level *correlation is significant at the 0.05 level

According to Table 4.16, there was a positive correlation between nutrition knowledge and food
intake of the patients. Food intake increases as patients gain more nutrition knowledge. Patients
intake of fruits and vegetables increased the more nutrition knowledge increased, likewise

protein food intake.

Table 4.16: Association between nutrition knowledge and food intake

variable r p-value

Salty foods 0.316 0.004

Fatty foods 0.414 0.000

Fruits and vegetables 0.576 0.000

Protein 0.570 0.000
P<0.001

Before the intervention, a higher percentage (60.68%) of the patients seldomly consumed
vegetable but this was reduced to about half (30.2%) after the intervention. A higher percentage
(42.3%) were now consuming Vegetables at least once a day and 11.1% also consumed three or
more servings of vegetables a day, compared with 17.04% and 2.14% respectively before the
intervention. There was also an increase in the intake of fruits over the baseline percentages. For
example, none of the patients met three servings of fruits a day at baseline but 6.2% of them were
meeting three serving a day after the intervention. Moreover, there were improvements in both
carbohydrate and protein intake of the patients where 14.07% and 11.82% consumed three or more

carbohydrate and protein foods respectively in a day after the intervention compared with 2.3%
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and 1.4 respecctively before intervention. Howerver, with fatty and salty foods, a greater

percentage of the patients seldomly consumed them after the intervention.
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Figure 4.1: Food frequency after the intervention for the stroke patients.
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CHAPTER FIVE
DISCUSSION

The importance of nutrition in stroke has been a perennial subject in the literature. Yoo et al.
(2008) revealed that malnutrition is an important predictor of post-stroke complication and clinical

outcomes of acute ischaemic stroke.

The present study was aimed at looking at how nutrition education would impact on the nutritional
status of malnourished stroke patients. The nutritional status of the participants was determined
using SGA (PG-SGA), biochemical/haematological (Hb, lymphocyte count, total protein, albumin
and uric acid) and anthropometry (BMI and MUAC). The food and nutrient intakes of the stroke
patients were also assessed with a 24-hour (two weekdays and one weekend) and a food frequency
survey. Any patient with an SGA score of two (2) or more (SGA B and C) was classified as
malnourished. A patient was classified as malnourished when two or more of the biochemical

parameters fall outside the reference range.

The study was structured into two phases; phases I and 1l. The two phases were necessary to allow
the assessment of baseline and endpoint nutritional status of the stroke patients. In order to provide
any nutritional intervention, there was the need to screen for malnutrition, using the tools above

and afterwards provide nutrition intervention.

Phase I involved screening the participants for malnutrition, using subjective global assessment,
biochemical, dietary and anthropometric indicators. In all, 81 stroke patients were screened for
malnutrition and out of this number, 26(32%) were malnourished. Phase Il involved giving
nutrition education to the malnourished stroke patients. The nutrition education plan was based on
the key nutritional deficiencies identified at baseline such as inadequate fruits and vegetable intake,

low calorie and low level of nutritional knowledge. The education lasted for three months for each
62



patient. They were met twice each month. Out of the twenty-six (26) patients enrolled for phase
I, 3 passed away, 2 relocated from Kumasi, 1 patient was lost to follow-up, 1 was readmitted at
the hospital and 2 of them voluntarily opted out of the study. At the end of the three months
17(65%) of the malnourished patients were able to complete the study and phase 11 analysis was

carried on these patients.

The mean age of the 81 stroke participants was 55.9(£10.8) years . This age fits into the age range
(55 and 85 years) at which incidence of stroke is highest (Roth, 2002). The mean age of this study
was lower than the 59.9 years reported by Sarfo et al. (2017) and 63.7 years of Agyemang et al.
(2012), among Ghanaian stroke survivors. This means that the subjects of the present study had
the stroke at a younger age. This could be as a result of increased prevalence of the risk factors,
hypertension and diabetes, being more common from 55 years and above among Ghanaians
(Darkwa and Anowie, 2015). More research should be conducted among Ghanaians to establish

the relationship between the risk factors to stroke and age.

The prevalence of stroke among males was higher than that of females. Also, ischaemic stroke was
higher in females (80.4%) than males (70.2%). This finding is consistent with that of Madsen et
al. (2017), who recorded a decline of ischaemic stroke in men, compared with women. Females
are faced with greater life time risks, compared with men, since women live longer than men. On

the other hand, haemorrhagic stroke was higher (29.8%) among males than females (17.6%).

Both ischaemic and haemorrhagic stroke were highest among lower income earners. This
finding is in accordance with several studies that found strong association between stroke
prevalence and income levels. It has been reported that low income or economic status is
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associated with high prevalence of stroke (Bird et al., 2016; Kerr et al., 2011; Arrich et al., 2008
and Marmot, 2004). The poor suffer undernutrition, coupled with non-communicable diseases
such as stroke. The dietary changes of the nutrition transition have led to increases in the
consumption of fat (especially saturated fat) and sugar, marked increases in animal products,
and a decline in unrefined cereal, roots, tubers and thus, in fiber intakes (Popkin, 2001).
However, availability and accessibility are the principal factors that shape dietary patterns in
subSaharan Africa. The refined foods lack most vitamins and minerals and also fibre. Since these
refined foods are affordable and accessible, the poor can afford and consume them more,

compared with the unrefined, that may be expensive, and so inaccessible.

Malnutrition was high among the stroke patients, according to the SGA (SGA B and C, 32.1%)
(Table 4.6). The finding from the study is similar to that of Westergren et al. (2001), who recorded
32%, malnutrition using, SGA. By BMI classification, most of the patients were also malnourished
(71.5%) and close to half (40.5%) of them were malnourished with their MUAC falling outside

the normal range.

The mean biochemical values of the malnourished were lower than the well-nourished with
significant difference in haemoglobin (p=0.005) and albumin (p=0.030). The study recorded 16%
malnutrition among the participants, based on the biochemical parameters. This was determined

when two or more of the biochemical indices of a participant were outside the reference range.

Anthropometry was also used to assess the patients’ nutritional status and from Table 4.6, 2.9% of
the patients were underweight, 48.6% overweight and 20% obese per BMI, whilst 2.7% wasting

and 37.8% obesity was recorded, according to MUAC.
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Malnutrition was highest among patients who were dependent on others (p =0.008). From previous
studies, malnutrition has been associated with increased dependency and poor functional recovery
among stroke patients (Nishioka et al., 2016; Gomes et al., 2016; Food Trial Collaboration, 2003).
There was a negative correlation (r= - 0.354) between the nutritional and functional status of the
stroke patients (Table 4.15). Malnutrition decreases as functional status improves. Factors such
as malnutrition and age have been reported to be predictive of poor functional status, with

malnutrition having the higher odd (OR=2.57) compared with age (OR=1.07) (Shen et al., 2011).

Educational status also played a role on the nutritional status of the participants, as malnutrition
was higher among those with low formal education (p=0.017). The lower the educational level,

the greater the malnutrition among the stroke patients (r= -0.382) (Table 4.15).

There was no statistical difference between the nutritional status of both ischaemic and
haemorrhagic stroke type. It has been reported that malnutrition is more prevalent among
haemorrhagic stroke patients, compared with ischaemic subtype (Choi-Kwon et al., 1998), hence
the findings of this study did not confirm what has been reported in literature possibly due to the

small sample size used for this study.

Stroke patients may be at risk of malnutrition because of a variety of factors that affect their ability
or willingness to self-feed. Finestone et al. (2003) indicated that cognitive changes, concentration
and memory may affect eating behaviours post-stroke. Self-feeding ability may be affected by
upper extremity paresis or paralysis, visuospatial-perceptual deficits, left-right disorientation,
hemispatial neglect, apraxia, and agnosia. Sensory disturbances and mood disorders, such as
depression, may also affect desire to self-feed (Foley et al., 2016).
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Nutrient intake varied for the well-nourished and malnourished patients. Energy intake of the
malnourished patients was lower (942kcal) than the well-nourished (1834kcal) though, not
statistically significant (p=0.052) but clinically significant (Table 4.11). The malnourished patients
met 47.1% of the daily energy requirement, whilst the well -nourished met 92%. Vegetable and
fruit intake were very low among the patients and this is consistent with findings from a study by
Owolabi et al. (2018) and Feigin (2016), who also reported low vegetable and fruit intake among
stroke patients. Economic status may be one of the reasons for low intake. Among Ghanaians,
higher income status was found to be associated with decreased fruits and vegetables intake
(Owolabi et al., 2018). The low intake of vegetables and fruits may lead to low serum potassium
and subsequent increased blood pressure. A meta-analysis of cohort studies on fruits and vegetable
consumption and stroke revealed that individuals who eat less than three servings of fruits and
vegetables a day had 11% reduction in the risk of stroke and those consuming between three to

five servings had 26% reduction in the risk of stroke (Feng et al., 2006).

The exact pathway for the role of vegetables in preventing or mitigating stroke is fully not clarified,
but green leafy vegetables contain high concentrations of folic acid, which is known to reduce
homocysteine, a risk factor for stroke. Fruits and vegetables are high in dietary fibre which has a
protective effect on stroke. Dietary fibre contributes to the reduction in stroke risk by lowering
blood pressure and cholesterol (He and Whelton, 1999). Foods rich in fibre have been associated
with reducing cholesterol concentration, particularly LDL cholesterol, which is associated with

increased risk for cardiovascular disease and stroke.
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From Table 4.11, the malnourished patients had lower protein intake than the well-nourished
(p=0.032). The difference can be attributed to low food intake among the malnourished. Hence,
the finding of the study conforms to other findings in literature. A study by Curtis et al. (2018)
also found that malnourished stroke patients were more likely to have low food intake than the
well-nourished. Again, stroke patients may be malnourished if they are not well fed, particularly,
protein (Foley et al., 2009; Scharver et al., 2009). In order to promote adequate food intake of
these patients, their diet has to be modified. This involves, increasing protein, vitamin and minerals
to meet their daily requirements, through nutrition education and counseling on sources of good

quality protein, vitamins and minerals.

The patients were not regularly taking foods that are known to contain higher quantities of salts,
but the mean systolic and diastolic pressures were 145 mmHg and 88 mmHg respectively. Other
factors such as added table salt may explain the high pressures. This is because regular intake of
added table salt has been associated with the increased blood pressures and incidence of stroke
among Ghanaians and Nigerians stroke patients (Owolabi et al., 2018). A randomized controlled
trial has shown that among people with hypertension a 4.4g/day reduction in salt intake
significantly lowers systolic and diastolic blood pressure by 2.4mmHg and 1.0mmHg respectively
(He et al., 2013). Patient education on the quantities of salt to be taken daily is beneficial in the

control and management of stroke.

Nutrition education aims to improve the nutritional well-being of people, through information,
experiences, skills and perceptions that will help them to change their patterns of food behaviour.
The nutritional status of the malnourished stroke patients, according to SGA, improved

significantly after the intervention (p= 0.000) however, no significant difference was seen in their
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functional status after the intervention. A change in functional status by at least 20-point from the
baseline value is clinically significant (Dromerick et al., 2003; Collin et al., 1988).

From the study, there was improvement in more than half (58.8%) of the patients’ functional status
by 20-points or more from the baseline value. Hence, clinically there was a significant

improvement in the functional status of the stroke patients after the intervention.

There was a significant increase in the haemoglobin levels of the malnourished patients from the
baseline level. There was also a significant reduction in the uric acid levels of the patients
recorded. Improved vegetable, fruit and protein intake over the baseline could explain the
improvement in these biomarker levels. Fruits énd vegctébles ér¢ good sourcgs of potéssium, foléte
éntioxidénts (vit€tmin C, beté-croteng €nd flévonoids) €nd fibrg. Incr¢ésed dictéry int€kes of
folétc énd vitémin B12 hév¢ been Essociétecd with reduced risk of mortélity from heért féilurg énd
strok¢ in somg populétions (Cui, 2010). There were improvement over the baseline mean levels

of lymphocytes, albumin and total protein but were not statiscally significant.

The calorie and fat intake of the stroke patients at the end of the three months did not increase from
the baseline, but protein and carbohydrate intakes were significantly increased. The food
frequency also affirms that more than half of the patients took carbohydrate food once a day and
three times or more a day. Fat intake is recognised by many patients to increase the risk of stroke,
hence the patients were particular about the type of fats and oils to be taken. Others were of the
notion that eliminating them from their meals would be beneficial. Most (53.4%) of the patients
were not taking foods known to contain fat. This could explain why there was no statistical

difference from their baseline fat intake and at the end of the study and this also influenced their
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calorie intake. Other factors that could also affect the food intake of stroke patients include
impairment with postural control, vision and cognition (Alexopoulos et al., 1997). According to
Serra (2018), the combination of several medications is associated with lack of appetite,
xerostomia and constipation which may also explain the reduced food intake among stroke

patients.

Nutrition knowledge is one of the key factors for improving eating behaviour in adults. Nutrition
knowledge of the malnourished stroke patients after the nutrition education improved over the
baseline level. From this study, a strong positive association was found among the patients with
increased knowledge correlating with increased fruits and vegetable and protein intakes (fruit and
vegetables, r=0.576, p=0.000; protein, r=0.570,p=0.000) (Table 4.16). When patients have had
increased nutritional knowledge, there was improvement in their fruits and vegetable and protein
intakes. This finding is not different from a study by Wardle et al. (2000), that found nutrition
knowledge to be significantly related with healthy eating, where those with higher nutrition
knowledge were 25 times more likely to meet their dietary recommendation, compared with those

with lower knowledge.

CHAPTER SIX
LIMITATIONS, CONCLUSION AND RECOMMENDATIONS
6.1. LIMITATIONS TO STUDY

Despite the extensive research efforts, there are some limitations to this study. In the first place,
study targeted patients in a hospital setting and so may not be generalized for the whole population
in Kumasi. Howerver, Komfo Anokye Teaching Hospital (KATH) is the biggest public tertiary

medical centre in Kumasi. Therefore, the results generated from this hospital is believed to provide
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important information for practice. The recall method that was used to assess food intake was
based on memory, hence patients may forget some of the food items eaten.

Nevertheless, three recalls were taken and the average was used for analysis to minimize errors.
Furthermore, to date, there has not been any diagnostic golden standard for post-stroke
malnutrition established. A widely accepted criterion should be negotiated in clinical settings and
amongst researchers. Due to the limited time for the project and resource limitation, small number
of malnourished patients after the baseline screening was obtained, hence, control group could not

be used for this study.

6.2 CONCLUSION

In conclusion, malnutrition was high among the stroke survivors, according to the nutritional
assessment tools used. It was also found that lower educational status and poor nutrition
knowledge of the patients negatively influence the nutritional status of the patients. The energy
and protein requirements of these patiens were lower at baseline but there was an improvement

after the nutrition education.

In all, there was an improvement in the nutritional status of the malnourished stroke patients after
using nutrition education as intervention. Hence, this study would provide some basis for future
assessment of the impact of nutrition education on the nutritional status of malnourished stroke

patients.

6.3 RECOMMENDATIONS

In order to improve nutrition care of stroke patients, the following recommendations are made.
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«»+ Patients should undergo routine nutritional screening and assessment for the early
identification and treatment of malnutrition and this would help improve their functional
status.

%+ Larger sample size should be used for future work to pave way for use of control group.
After the baseline assessment for malnutrition, the malnourished patients could be
divided into control and intervention groups.This would bring out the clear impact of
nutrition education on the patients since they all receive the same standard treatment from
the hospital.

+«+ Data on serum potassium, sodium and total cholesterol could be included in future work,
in order to establish the relationship between salt intake and these parameters.

++ Patients should be encouraged to attend physiotherapy and exercise to reduce high

prevalence of obesity among them.
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APPENDICES

Appendix A: Questionnaire for data collection

KWAME NKRUMAH UNIVERSITY OF SCIENCE AND TECHNOLOGY
COLLEGE OF SCIENCE
DEPARTMENT OF BIOCHEMISTRY AND BIOTECHNOLOGY
CONSENT FORM

Statement of person obtaining informed consent:

I have fully explained this research to and have given
sufficient information about the study, including that on procedures, risks and benefits, to enable
the prospective participant make an informed decision to or not to participate.

DATE: NAME:

Statement of person giving consent:

| have read the information on this study/research or have had it translated into a language I
understand. | have also talked it over with the interviewer to my satisfaction.

I understand that my participation is voluntary (not compulsory).

I know enough about the purpose, methods, risks and benefits of the research study to decide that
| want to take part in it.

I understand that | may freely stop being part of this study at any time without having to explain
myself.

I have received a copy of this information leaflet and consent form to keep for myself.

NAME:

DATE: SIGNATURE/THUMB PRINT:

Statement of person witnessing consent (Process for Non-Literate Participants):

I (Name of Witness) certify that information given to
(Name of Participant), in the local language, is a true
reflection of what | have read from the study Participant Information Leaflet, attached.
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WITNESS’ SIGNATURE (maintain if participant is non-literate):
QUESTIONNAIRE ON THE IMPACT OF NUTRITION EDUCATION ON THE
NUTRITIONAL STATUS OF MALNOURISHED STROKE PATIENTS AT THE KOMFO
ANOKYE TEACHING HOSPITAL.

I am an MPhil Human Nutrition and Dietetics student of the Department of Biochemistry and
Biotechnology, KNUST conducting a study on the above topic. | will therefore be grateful if you
would help me with the required information. Any information given would be used solely for

research purposes and would be treated with confidentiality. Thank you.
Date of interview...............
Phone number(s).........c.ovuiiiiiiiiii e

Participant’s unique code..........
Section A: Socio-demographic characteristics

10, Age (years)..... ... . ...
2. Sex (@) Male (J  (b) Female ()
3. Religion (a) Christianity( ] (b) Islam(J (c) Traditional(J (d) Others

(specify).....coocvennnnnn.
4. Marital status (a) Single  (b) Married CJ  (c) Widow/Widower ()  (d) Separated/
Divorced () (e) Others (specify).........

5. Educational status (a) Never attended school/Primary school () (b) JHSCJ) (c)SHS ()
(d) TertiaryCJ  (e) Others (specify)........ccoevviiiiiinann.n.

6. Occupation (a) Unemployed (] (b) Trading CJ  (c) Civil service () (d)
Others (specify).........coevenenn....

7. How much income do you earn in a month? (a) <100 ghc(J) (b)100-400 ghc(J (c)500-
1000 ghc () (d) 1000 ghc and above ()
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Section B: Factors contributing to malnutrition (a)

Nutrition knowledge of stroke out-patients.

No Question Response with Likert-Type Scale | Score
8. | Are  you offered No =0
Nutrition Counselling each i
time you come for OPD review? Sometimes =1
Every time =2
9. | What is the role of food in stroke Don’t know =0
patient recovery? halll|
Repair tissue = 1
Give energy = 1
Protect other diseases in addition to
stroke. =1
(TOTAL of correct responses)
10.| Mention the types of foods which | - Do not know =0
when  prepared/brought  together; .2 .
give required nutrients (balanced | -Meal containing protein,
diet) for stroke patients. carbohydrate =2
-Meal  containing  almost all
nutrients in right proportion =3
11.| What are some problems which can - Don’t know =0
affect the stroke patient’s eating? L
-Loss of appetite =1
-Chewing and swallowing =1
-Vomiting = 1
-Food preferences =1
(TOTAL of correct responses)
12.| How do you make sure that the stroke | -Do not know =0

survivor eats adequate and healthy

-Reducing distraction during meal

times =1
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food during the time when she/he has

-Small but frequent meals =1

lost appetite?

-Encouraging him/her =1

(TOTAL of correct responses)

Knowledge on Carbohydrates

13.

Which of the following foods, do you
think is or are best choice for stroke

Hausa koko =0  Corn porridge =1

patients?
a) Hausa koko or

White rice =0 Brown rice =

1

Corn porridge

Butter bread=0 Wheat bread = 1

b) White rice or Brown rice
c) Butter bread, or wheat bread

(TOTAL of correct responses)

14.

If scored one or more at 13. Why do

Don’t know the reason

you think above foods are the best
choices for stroke patient?

Have high fibre content

15.

Can a stroke patient eat food with

No / Not sure

added sugar?

Yes

16.

If not, Why?

Sugar increases or causes stroke

Other (specify).......cccovevvernenne.

Total Score for Carbohydrates =

Knowledge on Protein

17.

Name two foods which repair worn out

Cereals, grains, fruits, vegetables

tissues and build the body.

Animal foods and legume group

18.

Meat, fish, and any type of protein

Agree

should not be eaten by stroke patients

Disagree

19.

How can protein intake assist stroke
patient recover?

Don’t know =0

Provide essential minerals = 1

Repair of tissues =1

(TOTAL of correct responses)

20.

What type of meat in terms of fat

Fatty meat

content is recommended for stroke
patients?

Lean meat

21.

Egg, fish, chicken, meat
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Which of the following foods do you
think is or are not appropriate for
stroke patients

a) Meat d) sunflower oil
b) Egg e) palm oil
c) Chicken  f) soybean oil
d) Fish

Sunflower oil, palm nut oil, soybean
oil(1 or more)
[All are best for stroke patient]

22,

How often should a stroke patient eat

Less than 7 days per week

meat or fish or food from animals or
legumes per week?

Daily per week

Total Score for Proteins =

Knowledge on  Fruits and

Vegetables

23.

Do you think stroke patients should eat

No / Not sure

fruits and vegetables?

Yes

24,

What is the function of fruits and
vegetables in the body?

Don’t know =0

Protect from diseases =1

Give energy =1

Prevents constipation =1

Gives minerals and vitamin =1

(TOTAL of correct responses)

25.

How many times should vegetables be

Less than 3 times per day

taken per day by stroke patient?

3 or more times per day

26.

How many fruit portions should be

Less than 2 fruit portions per day

eaten by stroke patient per day?

2 to 3 fruit portions per day

Total Score for Vegetables and
Fruits

Knowledge on Fats and Qils

27.

Do you think it is good that stroke

No

patients should eat food prepared
with oil?

Yes

28.

If No, Why?

Specify: ...,

29.

Which of the following fats and oilg

Lard, Margarine, butter

are best for stroke patients?
a) Lard (fat from pig)
b) Margarine
c) None of above

None of above

Total Score for Fats and Oils
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Salt
30.| Do you think stroke patients should eatf No
food containing salt? Yes (skip Q30.)
31.| If NO, Why should salt not be added?| It is not good for patient
Other specify: ...,
32.| How much salt should be added to More than 1 tea spoon per day Don’t]
food per day? know........
1 tea spoon
33.| Do you think food can help stroke No / Not sure
patient recover faster? Yes
Total Score for Salt

(b). Factors affecting food intake of stroke out-patients

34. Do you experience any difficulties when eating food? (a) Yes CJ  (b) No ()

35. If yes, which of the following eating difficulties do you face? (a) Chewing (]
(b)Swallowing (] (c) Both ()  (d)Others specify)...........covvvinnnnn...

36. If chewing, what types of foods do you usually have difficulties? (a) Starches (e.g yam)( )
(b) Fruit and vegetables(e.g. apple, pawpaw, cucumber) ()
(c) Protein foods (e.g. fish, meat)( ) (d) Others (specify)..........ccoeviiiiinn..

37. If swallowing, which of the following foods do you swallow with difficulties?
(a) Fluid (e.g. porridges)( ) (b) Semi-solid foods (e.g. mpotompoto)C J  (c) Solid foods
(e.g. banku, ampesi)(J  (d) All of the above( )

38. Do you vomit after meals? (a) Yes () (b) No (J

39. If yes, how often? (a) One or more daily C ) (b) Once in aweek () (c) Occasionally
O

Section C. Nutritional status of stroke out-patients

(a). Anthropometric measurements

40. Weight ......... Kg, Weight............. Kg  Average weight.................. Kg
41. Height ..................... cm(m)
42.BMI......cooiiiiiiiiieii Kg/m?



43. MUAC ......,.MUAC......... MUAC.......... Average MUAC.............. (Cm)

(b). Biochemical measurements

44, Total protein ..........ocevveiiiiiiiiiinnannnn g/DL

45, Serum albumin.................oiien g/L

46. Total lymphocyte count......................... n/mm?®
A7.Uricacid......c.ooviiiiiiii mg/dl
48. Haemoglobin (Hb) ..........ccooiviiiiiiiiiiiin.. g/DL
49. Blood pressure. ......oovveeiiniiiiiiiiiiiiaeannns mmHg

50. Prescribed medication

Do you take other drugs apart from those given at the hospital? (a) YesC )  (b) No()

Ppdwlfves, mention them. ... ... g ... N

52. Have you tried herbal treatment for your condition? (a) Yes CJ  (b) No(J
53. If yes Why? . . s i - oe et L

Section D: Dietary Assessment

Food frequency questionnaire for stroke out-patients

FOOD AND Seldomly Weekly Once a day >3 a day
SERVING SIZE

VEGETABLES AND FRUITS

Vegetables

Tomato | |
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Garden
€99

Okro

Ayoyo

Kontomire

Cabbage

Carrots

Lettuce

Cucumber

Fruits

Apple

Orange

Banana

Mango

Pawpaw

Pineapple

Watermelon

Grapes

Guava

Others

STARCHES

Fufu

Banku

Omo tuo

Kenkey

Akple

Eba

Yam

Rice

Plantain

Cocoyam

Tuo-zaafi

Konkonte

Others

PROTEIN

Egg
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Chicken(lean)

Chicken with skin

Crab

Fish

Koobi

Momone

Pork

Kako

Can fish(eg.Sardine)

Mutton

Beef(lean)

Snails

Cooked beans

Evaporated whole milk

Powdered whole milk

Evaporated low fat milk

Powdered low fat milk

Groundnut

Beans

Soybeans

Others

FATS AND OILS

Palm oil

Soy beans oil

Frytol oil

Margarine

Shea butter
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Salad cream

Mayonnaise

Palmnut soup

Groundnut soup

Agushie soup

Others

PASTRIES
meat pie, cake, spring roll
etc.

BEVERAGES
Alcoholic
Fizzy drinks

24-hour recall of stroke out-patients for two weekdays and one weekend

24- Hour recall (weekday 1)

Time

Meal /Food

Quantity
measure)

(Handy

Weight
(9)

Breakfast

Mid-morning
snack

Mid-afternoon
snack

24- Hour recall (weekday I1)

Time

Meal /Food

Quantity
measure)

(Handy

Weight
(9)
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Breakfast

Mid-morning
snack

Mid-afternoon
snack

24- Hour recall (weekend)

Time

Meal /Food

Quantity
measure)

(Handy

Weight
(9)

Breakfast

Mid-morning
snack

Mid-afternoon
snack

104




Appendix B: Barthel Index

Question| Question on Barthel Response Barthel
No. Index (ADL Criteria) Score
QL. Feeding: Is the patient | 0 = unable to feed self, 5=
able to feed himself or | able but needs help cutting,
herself? spreading bread e.t.c. requires

modified diet

10=Independent
Q2. Bathing: Is patient | O= dependent,

either able to bath self
completely, or needs
help?

5 = independent (or shower)

Qs. Grooming: Is the patient | 0 = needs help with personal care.
able to clean and
maintain his/her body | 5 = independent face/hair/teeth/shaving
parts? (implements provided).
Q4. Dressing: Is the patient | 0 = dependent
able to dress himself or | 5 = needs help but can do about half
herself? unaided
10= independent (including buttons, zip,
laces, etc).
Q5. Bowels: Is the patient | 0 = incontinent (needs to be given

able to exercise control
over defeacation

enemas)

5 = occasional accident

10 = continent (Has self control over
daefecation).
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Q6. Bladder: Is he/she able | 0 = Incontinent, or catheterized and
to control over unable to manage alone.
urination? 5 = Occasional accident
10 =Continent (exercises self control
over urination)
Q7. Toilet use: Sitting, 0 = dependent
defeacating, urinating, | 5 = needs some help, but can do
and dressing him/herself something alone
10 = independent (on and off, wiping,
and dressing).
Q8. Transfers: (moving | 0 = unable, no sitting balance 5 =
from bed to chair and | major help (one or two people,
back without assistance) | physical), can sit.
10 = minor help (verbal or physical). 15
= independent
Qo. Motility (on level 0 = immobile or < 50 yards
surface):  How 5 = wheel chair independence, including
independent is the corners > 50 yards
patient able to walk or
move? 10 = walks with help of one person
(verbal or physical), > 50 yards
15 =independent (but may use any
aid; for example stick) > 50 yards
Q10. Stairs 0 = unable

5= needs help, (verbal, physical,
carrying aid)

10 = independent

Total Barthel Score for this patient =

%
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Appendix C: Patient-Generated Subjective Global Assessmen

1. Weight

Example: depression, money or dental problems

In summary of current and recent weight:

One month ago I weighed
Six months ago I weighed
During the past two weeks my weight has:

Decreased (n[ ] Not changedo) [ ] Increased (o[ ]

Total score [ ]

Total score [ ]
2. Food intake: As compared to my normal intake, |
would rate my food intake during the past months as:
Unchangedoy []
More than usual) [ ]
Less than usual@y []1
am now taking:
Normal food but less than normal amount(y[ ]
Little solid food) [ ]
Only liquidsg) [ ]
Very little of anythingws [ ]

Totalcecora | 1
T UCAT JOUT U L J

3. Symptoms: | have had the following problems that
have kept me from eating enough for the past two weeks
No problem eating ) [ ] no appetite, just do not feel
like eatings) [ ]
Nausea) [ ]
Constipation) [ ]
Mouth sorese) [ ] Dry mouthqy [ ]

Have no tastey []  Smell bother me() [ ]
Problems swallowing() [ ] Feel full quickly) [ ]

Fatigueq) [ ]

Vomiting@) [ ]
Diarrhoeag) [ ]

4. Activity and Function: over the past month,

I would generally rate my activity as:

Normal with no limitations) [ ]

Not my normal self, but able to be up and about with
fairly normal activities (1) [ ]

Not feeling up to most things, but in bed or chair less
than half the day (2 [ ]

Able to do little activity and spend most of the day in
bed or chair pretty much bedridden, rarely out of bed

® []

7




Total score [ ]

5. Disease and its relation to nutritional requirements

All relevant diagnosis (SPECIfY).....ouuiriiniitii e
Cancer [ ] AIDS [ ] Pulmonary cardiac cachexia [ ] open wound or fistula [ ]

Age more than 65 years[] (1 point each) Total score [ ]

6. Physical examination

Subcutaneous fat

Orbital fat pads 0 1+ 2+ 3+
Triceps skin fold 0 1+ 2+ 3+
Muscle status

Clavicles (pectoralis and deltoid) 0 1+ 2+ 3+

Total score [ ] Total PG-SGA Score=
[Total numerical score of (1+2+3+4+5+6)] [ |

Global PG-SGA rating (A, B or C)
(A=well nourished, B=mild or moderately undernourished and C=severely undernourished)
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