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Background: Assessment of malnutrition is important in cancer patients. The

Scored Patient-Generated Subjective Global Assessment (PG-SGA), an instrument

that enables interdisciplinary assessment of malnutrition and its risk factors, was not

available in Dutch. Objective: Translation and cultural adaption of the original

English PG-SGA to the Dutch setting. Methods: The PG-SGA was translated

and culturally adapted, following the International Society for Pharmacoeconomics

and Outcomes Research principles. Perceived content validity, comprehensibility,

and difficulty were explored among a multidisciplinary sample of healthcare

professionals and their cancer patients. Content validity, comprehensibility, and

difficulty were operationalized by calculating item and scale indices. On scale level,

indices of 0.80 to 0.90 were considered acceptable, and indices of 0.90 or greater

were considered excellent. Results: Consensus was reached on 91 and 8 differences

in the forward and back translations, respectively. Scale Content Validity Index was

0.89. Scale Comprehensibility Index and Scale Difficulty Index of the patient-generated

component of the PG-SGA were 0.99 and 0.96, respectively. Scale Comprehensibility
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Index and Scale Difficulty Index of the professional component were 0.81 and 0.55,

respectively. Conclusions: Translation and cultural adaptation of the PG-SGA

according to the International Society for Pharmacoeconomics and Outcomes Research

principles resulted in a Dutch version that maintained the purpose, meaning, and format

and have acceptable content validity. Now a Dutch version of the PG-SGA is available

that is considered comprehensible and easy by patients, and comprehensible and

relevant by professionals. However, the professional component was considered

difficult by the PG-SGAYnaive professionals, which indicates a need for training.

Implications for Practice: A similar systematic approach for future translations

of the PG-SGA is recommended, to safeguard cultural equivalence.

M
alnutrition has been defined as ‘‘an acute, subacute
or chronic state of nutrition, in which a combination
of varying degrees of overnutrition or undernutri-

tion and inflammatory activity has led to a change in body
composition and diminished function.’’1 Patients with cancer
who develop malnutrition during the course of their illness are
at risk of treatment complications, more frequent and longer
hospital stays, reduced quality of life, and higher mortality.2Y5

Patients with cancer often have symptoms that may negatively
impact nutritional intake, such as loss of appetite, nausea, and
fatigue, because of the disease itself or because of treatments
such as surgery, chemotherapy, and radiotherapy.6,7 For this
reason, patients with cancer are particularly at risk of developing
malnutrition. Prevalence of malnutrition in cancer patients
is estimated to range from 30% to 60%.4,8,9 However, these
estimations depend on the malnutrition criteria used and on
the cancer type and timing of the assessment.6,10 When there is
no effective assessment of malnutrition and its underlying risk
factors,11 malnutrition often goes unrecognized by medical and
nursing staff, hindering effective treatment to improve nutri-
tional status.12,13 To enable more proactive rather than reactive
nutritional care for patients with cancer, interdisciplinary col-
laboration of healthcare professionals who are involved in the
nutrition care process, such as nurses, dietitians, and physicians,
is needed.14 Hence, a validated instrument that assesses mal-
nutrition and its underlying risk factors and that facilitates
interdisciplinary care is required to enable routine provision of
appropriate nutritional care for cancer patients.15

Scored Patient-Generated Subjective Global
Assessment

The Scored Patient-Generated Subjective Global Assessment
(PG-SGA; Copyright FD Ottery, 1996, 2001, 2005, 2006) is
a tool that is recognized widely in the nutritional field and
exhibits a unique set of properties: (1) the PG-SGA is re-
portedly a simple instrument to use16 and can be used as a
nutritional screen and assessment17,18; (2) the PG-SGA ad-
dresses the full breadth of the construct of malnutrition as
defined, containing items concerning nutrient balance; body
shape, size, and composition; function; and inflammatory
activity1,19; (3) the PG-SGA helps identifying problems that
may disguise malnutrition such as imbalance in fluid status16;

(4) the PG-SGA includes both patient- and professional-
reported items, thus providing accumulated insight from both
perspectives in the nutritional status of the patient; (5) the
PG-SGA identifies specific nutritional impediments allowing
personalized medical and nutritional interventions20; and (6)
the PG-SGA facilitates interdisciplinary planning of the global
patient care process by triaging for interventions by nurse, dietitian,
and/or physician.14,15 The PG-SGA was first validated in the
oncology setting.18,21Y23 It has subsequently been validated in
other settings, such as the nephrology and geriatric setting.24,25

In addition, the PG-SGA has been utilized as a reference method
to evaluate nutritional status in patients with cancer.26Y28 The
totality of publications worldwide, well over 100 articles as ref-
erenced in PubMed with the search term ‘‘PG-SGA,’’ reflects
the extensive clinical and research interest in this instrument.29

The PG-SGA was developed as a modification of the Sub-
jective Global Assessment (SGA) tool.30 The scored version of
the PG-SGA consists of 2 components. First, the patient-generated
component was designed to be completed by the patient. For
clarity, the items in this component were delineated as 4 boxes.21

Box1 addresses weight history and addresses intermediate
(1month), chronic (6months), and acute (2weeks) weight
change. Box2 addresses food intake, including changes in type,
amount, and consistency of nutrient intake. Box3 addresses
symptoms and other impediments that may negatively influence
food intake. Examples of nutrition impact symptoms can in-
clude no appetite, nausea, constipation, and problems with
swallowing. Box4 includes activity and function based on the
Eastern Cooperative Oncology Group performance status, con-
verted to layman’s language.31 These 4 boxes were designed to
reflect approximately 80% to 90% of the score for any given
patient and are officially known as the PG-SGA Short Form
(PG-SGA SF), at times referred to in the literature as the
abridged PG-SGA.23 The PG-SGA SF has been validated as an
independent screening tool for malnutrition and its risk
factors.17,32

Second, the items in the professional component were de-
veloped as worksheets to provide self-contained training and
raise awareness of contributors to malnutrition that in clinical
practice may easily be overlooked, such as metabolic stress, for
example, fever and corticosteroids.21 The professional compo-
nent includes 5 worksheets and is completed by the healthcare
professional; this may include the dietitian, nurse, physician,
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physiotherapist, or others involved in the clinical care of the
patient. Worksheet 1 includes instructions on how to score the
percentage weight loss relevant to box1. Worksheet 2 addresses
multiple conditions that may increase nutritional risk or require-
ments. In addition, age older than 65years was included as
a factor related to risk of malnutrition. Worksheet 3 addresses
metabolic stress, based on fever (degree and duration), and use
of corticosteroids. Worksheet 4 addresses the scoring of muscle
status (ie, deficit/loss of muscle mass and/or muscle tone), fat
stores, and fluid status (specifically fluid excess), based on the
nutrition-focused physical examination. Worksheet 5 catego-
rizes the overall global assessment of the patient, utilizing the
findings of the patient-generated component (boxes1Y4) and
the physical examination (worksheet 4). Categories include
stage A=well nourished, stage B=moderately malnourished or
suspected malnutrition, or stage C=severely malnourished.21

In contrast to the categorical assessment, the PG-SGA nu-
merical score allows triage for interdisciplinary interventions, as
well as a means to monitor outcomes of these interventions. The
additive score is used to guide interdisciplinary interventions in-
cluding patient and carer education, symptom management in-
cluding pharmacologic intervention, and nutritional intervention
(food, nutritional supplements, and enteral or parenteral nutrition).

Triage recommendations based on PG-SGA point score
are as follows:

& 0Y1: no intervention required at this time; reassessment on
routine and regular basis during treatment;

& 2Y3: patient and family education by dietitian, nurse, or other
clinician with pharmacologic intervention as indicated by
symptom survey (box3) and laboratory values as appropriate;

& 4Y8: requires intervention by dietitian, in conjunction with
nurse or physician as indicated by symptoms (box3); and

& Q9: a critical need for improved symptom management
and/or nutrient intervention options.22

Rationale for Translation and Cultural
Adaptation

Given the ability to identify both malnutrition and its under-
lying risk factors, as well as providing nutritional triage recom-
mendations that may facilitate tailored interdisciplinary care, in
the Netherlands the PG-SGA could provide a valuable addi-
tion to the instruments that are available, such as Malnutrition
Universal Screening Tool33 and Short Nutritional Assessment
Questionnaire.34 However, the PG-SGA was originally devel-
oped in English, and until now, an official Dutch translation
was not available. To enable use of the PG-SGA in other lingual
and cultural settings than the original one, high-quality versions
of the original English PG-SGA in other languages are needed.
However, straightforward translation of the PG-SGA may
alter its purpose and meaning, because differences exist between
languages, and additionally differences may exist between the
corresponding cultures. Cultures comprise ideas, customs, and
social behavior of a group of people and include their concepts
of health and illness and levels of literacy.35 Differences between
the source culture and the target culture may influence the
cultural equivalence of an instrument.36Y38 However, if instead

a cultural adaptation process for the target culture is used, several
levels of equivalence can be safeguarded.35,36 Conceptual equiva-
lence refers to the level to which the concept that is measured by
the instrument exists, is relevant, and is accepted in both the
source culture and the target culture.39 The degree to which the
instrument has an appropriate sample of items for the concept
being measured has been defined as content validity.40 Semantic
equivalence is obtained when the meaning of the instrument is
maintained in both the target and source language. This im-
plies the items should be perceived equally comprehensible and
difficult in the target and the original culture.35,39 Compre-
hensibility, that is, clarity or understandability, is related to the
clarity of the wording used in the instrument. Difficulty is
related to the level of knowledge or skills of the person com-
pleting the instrument. In addition, operational equivalence is
obtained when the mode of administration, the format of the
instrument, the reading level, and the item format are appro-
priate for the target culture. In this study, we aimed to sys-
tematically translate and culturally adapt the original English
PG-SGA for the Dutch setting, while safeguarding conceptual,
semantic, and operational equivalence and including explora-
tion of content validity as perceived by healthcare professionals
and of comprehensibility and difficulty as perceived by patients
and healthcare professionals.

n Methods

Authorization

We received authorization from the key developer and copyright
holder of the PG-SGA to translate the original English PG-SGA
into Dutch (reference 9601.2016). All documentations per-
taining to the translation, including item history, cognitive de-
briefing, and decisions made, were made available to the key
developer of the PG-SGA. All the translation steps and the final
Dutch version of the PG-SGA have been approved by the key
developer of the PG-SGA. The Medical Ethics Committee of
the University Medical Center Groningen ruled that no per-
mission was needed to perform the study (reference M13.137580),
because the study was not under regulation of the Medical
Research Involving Human Subjects Act.

Procedures

Between February 2013 and August 2014, the Dutch version
of the PG-SGA was developed according to the 10 steps of the
International Society for Pharmacoeconomics and Outcomes
Research’s (ISPOR’s) ‘‘Principles of Good Practice for the
Translation and Cultural Adaptation Process for PRO Measures’’
(further referred to as ISPOR principles)41 (Figure 1). Conceptual,
semantic, and operational equivalence was addressed and tested
by following the first 9 steps of the ISPOR guideline, to validate
the translation and adaptation process.

Step 1: Preparation phase. During the preparation phase, the
project coordinator initiated first contact with the key
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developer of the original version of the PG-SGA and with
professional translators for the forward and back translations.

Step 2: Forward translation. The initiator of the project, further
referred to as the ‘‘key country person,’’ provided the first
forward translation of a large print version of the PG-SGA
(BFD Ottery, 2005), using a landscape orientation. She is
a native Dutch speaker with sufficient knowledge of the
English language, an experienced dietitian in the cancer
setting, and an expert on the subject of nutritional assessment.
In addition, a professional and native Dutch-speaking translator
with no special knowledge of patients with cancer or nutritional
assessment was instructed to conceptually translate the same
version of the English PG-SGA and independently provided a
second forward translation.

Step 3: Reconciliation. The project coordinator, the key country
person, and the corresponding author in the role of inde-
pendent translator discussed conceptual and semantic dif-

ferences between the 2 independent forward translations
into Dutch that were the result of step 2. Both forward
translations were compared with the original English ver-
sion and discussed, until consensus was reached on all
nuances. This step resulted in the first version of the Dutch
PG-SGA.

Step 4: Back translation. Two native English-speaking profes-
sional translators, of which one of US origin and one of New
Zealand origin, with no special knowledge on the subject
of cancer or nutritional status, performed 2 independent
conceptual back translations of the Dutch PG-SGA version
that was the result of step 3 into English.

Steps 5, 6: Back-translation review and harmonization. These
steps were combined in a single panel meeting. The purpose
of the back-translation review and harmonization was to
ensure conceptual and semantic equivalence and to design a
prototype version of the Dutch PG-SGA. All differences

Figure 1n Flowchart of development Dutch Patient-Generated Subjective Global Assessment International Society for
Pharmacoeconomics and Outcomes Research principles of good practice for the translation and cultural adaption process for
patient-reported outcome measures.
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between the original English version and the 2 back transla-
tions were discussed in a meeting that was prepared and led
by the project coordinator and further attended by the key
country person and the corresponding author. In addition,
the Dutch version that resulted from step 3 (reconciliation)
was adapted, if needed, to harmonize with the original
English version.

Step 7: Exploration of content validity and cognitive debriefing.
In May 2013, 2 samples, one consisting of Dutch patients
and one consisting of Dutch healthcare professionals, were
informed about the project and gave their written consent
before participating in the study. Both patients and
healthcare professionals had no experience with the PG-
SGA. Dietitians, nurse practitioners, and medical interns
working in the oncology setting and who were inexperi-
enced with the PG-SGA were asked to recruit one of their
patients to complete the patient-generated component of
the PG-SGA and to have the patients complete a
questionnaire. This 55-item questionnaire included 47
four-point scale items regarding perceived comprehensi-
bility and difficulty of the items of the patient-generated
component of the PG-SGA (boxes1Y4). The remaining
8 items of the questionnaire concerned facultative open-
ended questions to identify potential barriers regarding
comprehensibility, difficulty, and operational aspects of
the PG-SGA.

Subsequently, the healthcare professionals were asked to
carefully study the full PG-SGA and complete the profes-
sional component (worksheets 1Y5 and numerical score) of
the PG-SGA. The professionals were then asked to complete
a 134-item questionnaire, consisting of 124 four-point scale
items regarding content validity of the items of the full PG-
SGA, as well as perceived comprehensibility and difficulty of
the items of the professional component of the PG-SGA. The
remaining 10 items posed to the healthcare professionals
concerned facultative open-ended questions, to identify poten-
tial barriers concerning content validity, comprehensibility,
difficulty, and operational aspects of the PG-SGA. The dis-
tribution of items per concept and component of the PG-SGA is
presented in Table 1. For the exploration of content validity, a
sample of 3 to 8 healthcare professionals was considered
adequate.40,42 For the cognitive debriefing, a sample of 5 to
8 patients and a sample of 5 to 8 healthcare professionals were
considered adequate.41

Step 8: Review of exploration of content validity and cognitive
debriefing results. The results of the questionnaire posed to
patients and the questionnaire posed to the professionals
were reviewed by the project coordinator and the corre-
sponding author.

Step 9: Proofreading and finalization. The key country person
and the key developer of the original PG-SGA performed
elaborate proofreading on December 10, 2013, and June
4, 2014. During these sessions, operational differences that
may influence clarity of the format on scale and item level
were discussed and solved.

Step 10: Report on development of translation.

Operationalization of Perceived Content
Validity, Comprehensibility, and Difficulty

A widely used approach to quantifying content validity, that is,
perceived relevance, is by reporting the Content Validity Index
(CVI).40,42,43 In this approach, a sample of professionals rates
each item of a scale or instrument to be relevant or not, for
the construct to be measured. From these ratings, an item CVI
(I-CVI) is calculated that can be averaged into Scale Content
Validity Indices (S-CVIs). The S-CVI of the full PG-SGA
reflects overall relevance of the instrument to the construct
of malnutrition as perceived by healthcare professionals. The
higher the S-CVI, the more consensus on the nature of the
construct can be assumed.40,42 To be able to quantify the con-
cepts of comprehensibility and difficulty, the CVI approach
was adapted for this study. Indices for item comprehensibil-
ity (I-CI)44 and item difficulty (I-DI) were calculated and
averaged into Scale Comprehensibility Index (S-CI) and Scale
Difficulty Index (S-DI).

The following procedure was used to calculate all item and
scale indices: a 4-point scale (1=very irrelevant/very unclear/
very difficult, 2=irrelevant/unclear/difficult, 3=relevant/clear/
easy, 4=very relevant/very clear/very easy) was implemented,
to avoid having a neutral and ambivalent midpoint and to
dichotomize the results of each item.40,45 This enabled us to
decide whether content validity, comprehensibility, and knowl-
edge could be considered present or not for each item. Scores 1
and 2 were considered ‘‘not present,’’ and scores 3 and 4 were
considered ‘‘present.’’ The I-CVI, I-CI, and I-DI are propor-
tional scores ranging from 0 to 1, calculated by dividing the
number of respondents who considered the item to be ‘‘present’’
by the total number of respondents. The S-CVI was calculated
by averaging the I-CVI scores for the full PG-SGA. The S-CI
and S-DI of the patient-generated component of the PG-SGA
were calculated by averaging I-CI scores and I-DI scores of
boxes1 to 4. The S-CI and S-DI of the professional component
of the PG-SGA were calculated by averaging I-CI scores and
I-DI scores of worksheets 1 to 5. The scale indices S-CI and
S-DI reflect overall comprehensibility and difficulty, as perceived

Table 1 & Distribution of Questionnaire Items
per Concept and Patient-Generated
Subjective Global Assessment
Component

Concept

Items of the
Patient-Generated

Component

Items of the
Professional
Component

Content validitya 38 26
Comprehensibilityb 38 34
Difficultyb 9 26

Open-ended
questionsb

8 10

aAll items completed by healthcare professionals
bPatient-generated items completed by patients; professional-generated items
completed by healthcare professionals.
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by patients for the patient-generated component and as perceived
by professionals for the professional component.

As predefined, an I-CVI of greater than 0.78 was considered
excellent, and an I-CVI of less than 0.78 requires further analysis
of the item.43 An S-CVI of 0.80 to 0.89 or greater was con-
sidered acceptable, and an S-CVI of 0.90 or greater was con-
sidered excellent.43,46 In agreement with the content validity
approach, the same cutoff standards were applied to I-CI, I-DI,
and S-CI and S-DI scores. Transparency of response was pro-
vided by reporting overall item response. Patients and healthcare
professionals’ nonresponse to items was excluded from the cal-
culation of the index scores. Respectively, I-CI, I-DI, and I-CVI
per item and S-CI, S-DI, and S-CVI per scale were calculated in
SPSS (19.0; IBM Inc, Armonk, New York).

n Results

The forward-translation process provided the first 2 Dutch
translations of the PG-SGA. During the reconciliation phase,
consensus was reached on the 91 differences (29 patient-
reported items and 62 professional-reported items) that were
identified between the 2 forward translations into Dutch. The
Dutch documentation of the reconciliation session can be pro-
vided upon request by the corresponding author. The back
translation and harmonization process resulted in 8 additional
adaptations (5 patient-reported items and 3 professional-reported
items). Documentation of the back-translation review and
harmonization process is presented in Table 2. The harmoniza-
tion process resulted in a 5-page document as prototype of the
Dutch version of the PG-SGA.

Eight Dutch healthcare professionals completed the ques-
tionnaire developed for the professionals: 6 dietitians, 1 nurse
practitioner, and 1 medical intern. Within this sample, 6 healthcare
professionals participated with a patient, resulting in 6 patients
completing the questionnaire developed for the patients. The
sample of patients consisted of 4 women and 2 men (aged
54Y73years) with cancer (head and neck cancer n=4, pancreatic
cancer n=1, ovarian cancer n=1). Data on difficulty of items
of the professional component of the PG-SGA were missing in
1 healthcare professional.

The indices for content validity, comprehensibility, and dif-
ficulty for the patient-generated component and the profession-
al component of the Dutch PG-SGA are presented in Tables 3
and 4. Content validity of the overall PG-SGA was perceived
sufficient for the assessment of malnutrition on scale level (S-CVI,
0.89 [overall item response, 95%]). Professionals’ individual
S-CVI scores ranged from 0.81 to 1.00 for content validity.
Cancer patients perceived comprehensibility and level of
difficulty of the patient-generated component of the Dutch
translation of the PG-GSA as excellent (S-CI, 0.99 [overall
item response, 94%]; S-DI, 0.96 [overall item response, 93%]).
Patients’ individual S-CI scores ranged from 0.95 to 1.00 for
comprehensibility, and individual S-DI scores ranged from 0.88
to 1.00 for difficulty. Comprehensibility of the professional
component of the PG-SGA was experienced as acceptable on
scale level (S-CI, 0.81 [overall item response, 100%]). Pro-

fessionals’ individual S-CI scores ranged from 0.44 to 1.00 for
comprehensibility. Difficulty of the professional component
of the PG-SGA was graded under the predefined cutoff for
acceptability on scale level (S-DI, 0.55 [overall item response,
81%]). Professionals’ individual S-DI scores ranged from 0.39
to 0.89.

The patients’ answers to the open-ended questions showed
that 1 of 6 patients perceived question 2a, ‘‘As compared with
my normal intake, I would rate my food intake during the past
month as unchanged, more than usual, less than usual’’ from
box2 (FOOD intake) as difficult to answer. Two of 6 patients
missed answering possibilities that were relevant to them in
question 2b, ‘‘I am now taking I.’’ One patient reported that
he would have liked to add the following answer: ‘‘more food
than usual,’’ and the other patient reported he would have liked
to add the option of ‘‘a little solid food and nutritional sup-
plements.’’ One of 6 patients was in frail condition and pre-
ferred the dietitian to read the questions and answering
possibilities and complete the patient’s answers.

The healthcare professionals’ answers to the open-ended
questions did not reveal any additional aspects of malnutrition
that were not measured by the PG-SGA. Six of 8 healthcare
professionals had difficulties completing the items concerning
the physical examination, because they lacked experience and
training regarding the physical examination. Two of these 6 stated
they would need additional training in order to perform this
section of the PG-SGA. Six of 8 healthcare professionals considered
the elaborateness of the 5-page template prototype and the time
needed to complete the instrument a barrier for them for apply-
ing the Dutch PG-SGA in daily practice. Six of 8 healthcare
professionals felt that the PG-SGA offers a complete malnutri-
tion assessment.

The proofreading mainly resulted in adaptations of the
template of the PG-SGA. The 5-page layout was considered a
barrier. It should be noted that this format was not consistent
with the original template of the PG-SGA; thus, the size was
confined to 2 pages A4 size, conforming to the template of the
original large print version of the PG-SGA (B2005), using a
landscape orientation. Because of these adaptations, on the front
page a larger print could be used for the patient-generated com-
ponent, to improve readability. Professional-generated items
and summarized scoring were placed on the back page, con-
forming to the template of the 2005 PG-SGA version. The final
appropriately formatted version of the Dutch PG-SGA, which
has been authorized by the key developer and officially pub-
lished on www.pt-global.org on August 12, 2014, is presented
in Figure 2.47

n Discussion

Translation and cultural adaptation of the English PG-SGA
(B2005) according to ISPOR principles resulted in a Dutch
version that maintained the purpose, meaning, and format
and has acceptable content validity. Forward and back transla-
tion by multiple independent translators, cognitive debriefing in
patients and healthcare professionals, and consulting the key
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Table 3 & Indices for Content Validity, Comprehensibility, and Difficulty for the Patient-Generated Component
of the Dutch Patient-Generated Subjective Global Assessment as Perceived by Professionals and
Patients With Cancer

Sample Professionals Patients Patients

Item I-CVI (n=8) I-CI (n=6) I-DI (n=6)

Box1: Weight
1a. I currently weigh about _______ pounds 1.00 1.00 1.00
1b. I am about _________ feet _________ tall 1.00 1.00 1.00

1c. One month ago, I weighed about _ pounds 1.00 1.00 1.00
1d. Six months ago, I weighed about __ pounds 1.00 1.00 0.83
1e. During the past 2 wk, my weight has decreased/not changed/increased 0.88 1.00 1.00

Box2: Food intake

2a. As compared with my normal intake, I would rate my food intake during
the past month as

1.00 1.00 (n=5) 0.80 (n=5)

2a1. unchanged 1.00 1.00 (n=5)

2a2. more than usual 0.88 1.00 (n=5)
2a3. less than usual 1.00 0.83

2b. I am now taking 0.86 (n=7) 1.00 (n=5) 1.00 (n=5)

2b1. normal food but less than normal amount 0.75 1.00 (n=5)
2b2. little solid foods 0.86 (n=7) 1.00 (n=5)
2b3. only liquids 0.88 1.00 (n=5)

2b4. only nutritional supplements 0.88 1.00 (n=5)
2b5. very little of anything 0.86 (n=7) 1.00 (n=5)
2b6. only tube feedings or only nutrition by vein 0.88 1.00

Box3: Symptoms

3a. I have had the following problems that have kept me from eating
enough during the past 2 wk:

1.00 1.00 1.00 (n=5)

3a1. no problems eating 0.88 1.00

3a2. no appetite, just did not feel like eating 1.00 1.00
3a3. nausea 1.00 1.00
3a4. constipation 1.00 1.00

3a5. mouth sores 1.00 1.00
3a6. things taste funny or have no taste 0.88 1.00
3a7. problems swallowing 1.00 1.00
3a8. pain, where? 1.00 1.00

3a9. vomiting 1.00 1.00
3a10. diarrhea 0.88 1.00
3a11. dry mouth 0.88 1.00

3a12. smells bother me 1.00 1.00
3a13. feel full quickly 1.00 1.00
3a14. fatigue 1.00 1.00

3a15. other: ______________. 0.88 1.00
Box4: Activities and function

4a. Over the past month, I would generally rate my activity as 1.00 1.00 (n=5) 1.00 (n=5)

4a1. normal with no limitations 1.00 1.00 (n=5)
4a2. not my normal self, but able to be up and about with fairly normal activities 1.00 1.00 (n=5)
4a3. not feeling up to most things, but in bed or chair less than half the day 1.00 1.00 (n=5)
4a4. able to do little activity and spend most of the day in bed or chair 1.00 1.00 (n=5)

4a5. pretty much bedridden, rarely out of bed 1.00 1.00 (n=5)

Scale indices patient-generated component S-CVI 0.95a S-CI 0.99b S-DI 0.96c

Overall item response 99% 94% 93%

Cutoff scores: I-CVI/I-CI/I-DI90.78, excellent; S-CVI/S-CI/S-DI90.80, acceptable; S-CVI/S-CI/S-DI90.90, excellent.
aS-CVI including nonresponse= 0.94.
bS-CI including nonresponse= 0.93.
cS-DI including nonresponse= 0.89.
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developer during the developmental phase enabled safeguarding
of conceptual, semantic, and operational equivalence.

During the cognitive debriefing, the sample of patients
with cancer perceived both comprehensibility and difficulty
of the patient-reported component of the prototype version
of the Dutch PG-SGA as excellent. This high level of perceived
comprehensibility and difficulty suggests feasibility of comple-

tion of the patient-generated component, that is, boxes1 to 4, of
the PG-SGA or PG-SGA SF by Dutch patients without further
instruction. The feasibility of completion of boxes1 to 4 by the
patient is supported by results from a translation and cultural
adaptation study of the PG-SGA that was previously performed
for the Brazilian Portuguese setting. In that study, in a sample of
patients in which 65% had a low education level, a high score

Table 4 & Indices for Content Validity, Comprehensibility, and Difficulty for the Professional Component of the
Dutch Patient-Generated Subjective Global Assessment (PG-SGA) as Perceived by Professionals

Sample Professionals Professionals Professionals

Item I-CVI (n=8) I-CI (n=8) I-DI (n=7)

Worksheet 1: Scoring weight loss 0.88 1.00 0.83 (n=6)
Worksheet 2: Disease and its relation to nutritional requirements 1.00 0.88 0.83 (n=6)

2a. All relevant diagnoses 1.00 0.75 0.71
2b. Primary disease stage 1.00 (n=6) 0.75 0.71

2c. Age 0.86 (n=7) 1.00 1.00
Worksheet 3: Metabolic demand

3a. Fever 0.88 0.88 0.71

3b. Fever duration 0.88 0.88 0.71
3c. Corticosteroids 1.00 0.88 0.86

Worksheet 4: Physical exam

4a. Muscle Status 0.29 (n=7) 0.75 0.20 (n=5)
4a1. Temples (temporalis muscle) 0.71 (n=7) 0.75 0.40 (n=5)
4a2. Clavicles (pectoralis and deltoids) 0.71 (n=7) 0.75 0.40 (n=5)

4a3. Shoulders (deltoids) 0.86 (n=7) 0.75 0.40 (n=5)
4a4. Interosseous muscles 0.43 (n=7) 0.50 0.17 (n=6)
4a5. Scapula 0.57 (n=7) 0.75 0.40 (n=5)
4a6. Thigh (quadriceps) 0.86 (n=7) 0.75 0.20 (n=5)

4a7. Calf (gastrocnemius) 0.67 (n=6) 0.75 0.20 (n=5)
4b. Fat stores 0.86 (n=7) 0.75 0.20 (n=5)

4b1. Orbital fat pads 0.71 (n=7) 0.75 0.60 (n=5)

4b2. Triceps skinfold 0.86 (n=7) 0.88 0.60 (n=5)
4b3. Fat overlying lower ribs 0.86 (n=7) 0.75 0.20 (n=5)

4c. Fluid status 1.00 (n=7) 0.88 0.60 (n=5)

4c1. Ankle edema 0.57 (n=7) 1.00 0.80 (n=5)
4c2. Sacral edema 0.63 0.75 0.60 (n=5)
4c3. Ascites 0.88 0.88 0.60 (n=5)

Worksheet 5 global assessment categories 1.00 (n=6) 0.60 (n=5)
5a. Weight 0.88
5b. Nutrient intake 0.88
5c. Nutrition impact symptoms 0.88

5d. Activity and functioning 0.75
5e. Physical exam 0.88

Global PG-SGA rating 1.00 (n=7) 0.75 0.71

Triage 0Y1: No intervention required at this time 0.88
Triage 2Y3: Patient and family education 0.75
Triage 4Y8: Intervention by dietitian, in conjunction with nurse or physician as

indicated by symptoms

0.88

Triage Q9: Critical need for improved symptom management and/or nutrient
intervention options

0.63

Scale indices professional component S-CVI 0.81a S-CI 0.81 S-DI 0.55b

Item response professional component 90% 100% 81%

Scale indices full PG-SGA S-CVI 0.89

Overall item response 95%

Cutoff scores: I-CVI/I-CI/I-DI90.78, excellent; S-CVI/S-CI/S-DI90.80, acceptable; S-CVI/S-CI/S-DI90.90, excellent.
aS-CVI including nonresponse= 0.72.
bS-DI including nonresponse= 0.46.
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Figure 2n Final version of the Dutch Patient-Generated Subjective Global Assessment, August 12, 2014.
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for comprehensibility (S-CI,90.80) was reported for all patient-
reported items.44 In our study, 2 patients suggested additional
choices for the item, ‘‘I am now takingI,’’ in box2 (food
intake) in reply to the open-ended questions, implying that not
all possible alternatives are fully covered in this box. Although
this important observation is noted, adding answering possi-
bilities in the Dutch version at this time is not desirable,
because this may affect the PG-SGA score and thus operational
equivalence with the original instrument.

During the exploration of content validity and cognitive
debriefing, the sample of PG-SGAYnaive healthcare profes-
sionals perceived content validity, that is, relevance of the full
PG-SGA (patient-generated plus professional component) to
the construct of malnutrition, acceptable on scale level. The
healthcare professionals also perceived comprehensibility of
the professional component acceptable on scale level. However,
the items on the physical examination scored lower for both
content validity and comprehensibility. The healthcare pro-
fessionals scored difficulty of the professional component below
acceptable on scale level, of which the items on the physical
examination scored lowest. These results for the items of the
physical examination suggest that an item perceived as difficult
is also at risk to be considered less important; that is, when
knowledge on the subject of the item is lacking, it is also harder
to decide whether the item is relevant to the construct. The
results for comprehensibility of the physical examination also
indicate that if an item is regarded difficult by a respondent, the
item is also at risk of being considered harder to comprehend.
This may be due to use of vocabulary not suitable to the level of
the respondent.48

Customized approaches may be appropriate to solve problems
related to content validity, comprehensibility, or difficulty of
the PG-SGA. Items with low content validity may be improved
by adapting the item to adequately represent the construct of
malnutrition as perceived in the target culture.35 Items that lack
comprehensibility may be improved by clarifying the formula-
tion of the description of the item, to make this item more
understandable. Problems regarding difficulty may be prevented
by providing instruction or training, to improve knowledge
of the respondent regarding the item.48 In this study, 2 items
from worksheet 2, ‘‘relevant diagnoses’’ and ‘‘stage of disease,’’
were scored slightly below the cutoff for acceptability by healthcare
professionals. Because the problem concerns the concept of com-
prehensibility, this implies the level of comprehensibility can be
improved by clarifying the formulation.

To improve comprehensibility for professionals such as nurses,
dietitians, and physicians, an additional instruction including
further explanation of worksheet 2 is being developed.

The I-DI scores for the physical examination were the most
striking, with scores ranging from 0.17 to 0.80, and an average
of 0.41. The answers to the open-ended questions also suggest
the physical examination was perceived difficult by the sample
of healthcare professionals who were inexperienced with the
PG-SGA. The nature of the concept difficulty implies that the
level of perceived difficulty can be influenced by improving
the level of skill or knowledge. This agrees with the need for
further instruction and training regarding the physical exami-

nation that was expressed by the healthcare professionals. Be-
cause a lack of experience with the physical examination may
explain the scores for difficulty, additional training may have
a positive effect on professionals’ competence to perform the
physical examination. The SGA30 contains the same type of
items concerning the physical examination as the PG-SGA. In
a study on interrater reliability (IRR) of the SGA, more expe-
rienced healthcare professionals (95years after graduation)
showed an IRR of 89% to 100% when compared with a well-
trained and experienced dietitian (920years after graduation),
whereas less trained and experienced healthcare professionals
(1Y2 years after graduation) showed an IRR of 56% to 100%.49

To test whether additional instruction improves the level of
perceived difficulty and consequently also comprehensibility of
the PG-SGA, we developed a training course. The training was
tailored to the needs reported by professionals, with emphasis
on the physical examination. The effect of this training on per-
ceived comprehensibility and difficulty of the Dutch PG-SGA
by healthcare professionals will be reported in a separate article.

Implications for Research and Practice

The data from this study suggest that translation and cultural
adaptation of the PG-SGA according to ISPOR principles are
an effective strategy to maintain purpose, meaning, and format
of the original PG-SGA. A similar systematic approach for
future translations of the PG-SGA into other languages is recom-
mended, to safeguard cultural equivalence of the instrument.
Although good concurrent and predictive validity of the original
English PG-SGA for assessment of malnutrition and its risk
factors has been shown,18,21,23 further research is needed to
explore psychometric characteristics of the Dutch PG-SGA in the
Dutch setting. In addition, generalizability of the results to
patient groups that were beyond our scope needs to be explored.

The translated and culturally adapted PG-SGA is now available
for the Dutch setting and may help facilitate an efficient, inter-
disciplinary, and collaborative nutrition care process. Enabling
patients to complete the PG-SGA SF at home or in the waiting
room addresses in a nonstressful, time-flexible but standardized
manner a way to address issues that are relevant to the patient
and carer, provides an opportunity to save time for the
professional, and provides the full interdisciplinary team with
information on malnutrition and underlying risk factors. As a
result, this may facilitate personalized identification and treat-
ment of impediments and may lead to an improved nutritional
care approach with the objective to improve nutritional and
other related outcomes. In addition to the PG-SGA SF, the
professional component of the PG-SGA can be completed by,
for instance, a dietitian, nurse, or physician to collect more de-
tailed information. Subsequently, the identification of specific
impediments combined with specific nutritional triage recom-
mendations may help initiate personalized symptom manage-
ment and/or nutrition intervention.

Strengths and Limitations

The strengths of the research include that, in addition to the
patient-reported items, the professional-reported items of the
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PG-SGA were translated and culturally adapted. The ISPOR
principles have been developed and deployed for instruments
that contain patient-reported items.41 However, the PG-SGA
additionally contains professional-reported items. By using the
ISPOR principles within the professional-reported section,
we came across 62 differences resulting from the 2 forward
translations, and 3 differences resulting from the 2 back
translations. These differences would not have been noticed
with a single forward translation. Cultural equivalence of the
professional component of the original instrument might have
been affected if these differences had remained unnoticed. In
addition, exploring comprehensibility and difficulty of the
professional-reported items of the PG-SGA during the cognitive
debriefing resulted in clear information on professionals per-
ceiving difficulty with the physical examination. Hence, follow-
ing the steps of the ISPOR principles contributed to the quality
of the translated instrument, for both the patient-generated
component and the professional component of the PG-SGA.

To the best of our knowledge, this study is the first translation
and cultural adaptation study to explore the 3 conceptsVcontent
validity, comprehensibility, and difficulty concomitantlyVusing
indices. We were not able to explore conceptual and semantic
equivalence with a sample from the source culture, for instance, by
comparing results of semistructured interviews with a representative
set of patients from the target culture to results of similar interviews
with a representative set of patients from the source culture. Still, an
acceptable level of content validity, comprehensibility, and difficulty
is needed for the instrument to be able to perform accurate mea-
surements.48 Thus, we decided to quantify perceived content validity,
comprehensibility, and difficulty and compare the results to a pre-
defined cutoff value. We found it useful to distinguish between
content validity, comprehensibility, and difficulty, because the
different concepts imply customized approaches to solve problems.

We included healthcare professionals who had no previous
experience with the PG-SGA to safeguard unbiased cultural
perception of content validity, comprehensibility, and diffi-
culty of the instrument. Because healthcare professionals did
not receive any instruction prior to the completion of the PG-
SGA, lack of experience may have affected the results of this
study. For instance, healthcare professionals reported the time
needed for completion of the PG-SGA as a barrier, while
their own unfamiliarity with the instrument has probably ex-
tended the time needed for completion.

The study has some limitations. First, the sample size used to
explore content validity, comprehensibility, and difficulty was
small. Although according to ISPOR principles the number of
6 patients can be considered an adequate sample size,41 the
population of patients with cancer is rather heterogeneous,
which may call for a somewhat larger sample of patients to
cover the breadth of the population. However, we attempted
to acquire sufficient data density by using an extensive question-
naire of 47 items and 8 open-ended questions regarding com-
prehensibility and difficulty of the patient-generated component
of the PG-SGA. In addition, patients and their healthcare
professionals were included in the translation and cultural adap-
tation process together, which allowed simulating a situation of
daily practice. Second, some selection bias in this cognitive de-

briefing cannot be excluded, as healthcare professionals might have
selected motivated patients or patients with adequate cognitive
function to participate in the pilot test. In addition, level of
education was not regarded in this study, and underestimation
or overestimation of the patients’ results due to a lower or
higher-than-average education level in our study cannot be
excluded. To confirm the patient-generated results, further
testing of the PG-SGA SF in a larger set of randomly selected
patients is recommended. Finally, the layout of the prototype
version of the PG-SGA that was used during the cognitive
debriefing was not according to the layout of the 2005 landscape
version of the PG-SGA. Importantly, this prototype version of
the PG-SGA consisted of 5 pages, and this elaborateness likely
extended the time needed for completion.

n Conclusion

Translation and cultural adaptation of the PG-SGA according
to ISPOR principles resulted in a Dutch version that maintained
the purpose, meaning, and format and has acceptable content
validity. Now a Dutch version of an instrument is available that
assesses malnutrition, identifies nutrition impact symptoms,
and guides interdisciplinary planning of the nutrition care pro-
cess. The Dutch version of the PG-SGA is considered com-
prehensible and easy by patients and comprehensible and
relevant by professionals. However, the professional component
was considered difficult by the PG-SGAYnaive professionals,
which indicates a need for appropriate training of healthcare
professionals. A similar systematic approach for future trans-
lations of the PG-SGA is recommended, to safeguard cultural
equivalence. Further studies related to the validity and reliability
of the Dutch PG-SGA and PG-SGA SF can now be initiated.
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