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Abstract 

Background Globally, stroke is a leading cause of mortality and morbidity. Unmet needs are defined as expressed 
needs that are not fulfilled by services provided and are considered an important indicator of the adequacy and qual-
ity of stroke follow-up care. This study aimed to culturally adapt, modify, translate and validate, the Longer-term 
Unmet Needs after Stroke (LUNS) monitoring tool, to Sri Lanka. Currently, there is no validated tool in Sri Lanka 
to assess unmet needs among stroke survivors and unmet needs are not systematically assessed.

Methods A phased approach followed to culturally adapt, translate, establish its factorial validity and evaluate 
the convergent and divergent validity, reliability, and overall acceptability. The process of culturally adapting the tool 
was carried out using two rounds of the modified Delphi technique. The modified tool was translated to Sinhala 
and pretested among 10 stroke survivors. A descriptive cross-sectional study was conducted among 119 stroke 
survivors to establish the factorial validity and convergent and discriminant validity using the GHQ-12 and Barthel 
Index. The Socio-demographic characteristics of the study participants are presented. Communalities were assessed 
for 21 items and 2 items were dropped. Factor structure was confirmed with varimax and oblique rotations. The cor-
relation coefficient was calculated to assess convergent and divergent validity. Cronbach’s alpha value was calculated 
to assess internal reliability.

Results Following the modified Delphi technique,  5 items of LUNS tool were removed, and 5 items were modified. 
Three new items were added based on expert recommendation. One item related to driving also removed as it does 
not fit with the factor structure emerged. In establishing factorial validity  5 factors emerged from the exploratory 
factor analysis. In assessing the convergent and discriminant validity, test results revealed that both General Health 
Questionnaire-12 (GHQ-12) and Barthel Index significantly correlated as expected with unmet needs. The results 
of Cronbach’s alpha showed that all the factors were moderately high confirming the reliability of the tool.

Conclusions The Sinhala version of the LUNS monitoring tool is a valid and reliable instrument to assess the unmet 
needs of stroke survivors. Assessment of unmet needs will add new insight into evaluation of the quantity, quality, 
and effectiveness of healthcare interventions received by stroke survivors in Sri Lanka.
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Background
Stroke is identified as the second highest ranked disease 
to cause disability adjusted life years [1] and also ranked 
the second highest cause of death globally in the year 
2019, [2] affecting both developed countries as well as 
developing countries. In Sri Lanka, the cerebrovascular 
disease was the seventh leading cause of hospital mor-
tality with 2396 deaths reported within state healthcare 
institutions totalling 7.6% of proportionate mortality in 
the year 2019 [3]. Estimates of incidence or prevalence of 
stroke in Sri Lanka are scarce with the latest estimate of 
prevalence being 1% by a community survey conducted 
in the Colombo district in the year 2013 among 2313 
adults [4]. Additionally, the National Survey on Self-
reported Health among 25,000 households in Sri Lanka 
in 2014 revealed that the prevalence of stroke/paralysis 
among the population aged 15 and above was 0.5% [5].

Stroke affects bodily functions limiting the perfor-
mance of activities and participation. The main dis-
abilities are related to walking, speaking, continence, 
cognition, swallowing, vision, and social participation [6]. 
Following the acute stage of stroke, the survivors need 
to be followed up to manage physical and mental health 
needs [7, 8] and healthcare professionals use an array of 
clinical tools in assessing the improvement of the health 
status.

One other important aspect of follow-up care is assess-
ing and attending to the unmet needs of stroke survivors. 
Unmet needs are defined as ‘expressed needs that are not 
fulfilled by services provided’ [9]. Unmet needs among 
stroke patients may be a complex phenomenon resulting 
from unsatisfactory care received related to the physi-
cal, mental and social needs of stroke survivors. Globally, 
there are only a few tools that have been developed with 
statistical validation to assess the unmet needs among 
stroke survivors [10]. The Southampton needs assess-
ment questionnaire (SNAQ) with 77 questions was vali-
dated using content validity in the first step [11]. They 
reported a predictive validity as expected for the study 
population, but they calculated Chi Squares in assessing 
discriminant validity and reported as the interpretations 
were not straightforward. They also confirmed conver-
gent validity as the number of unmet needs was neither 
related to their level of disability as scored by the OPCS 
scale (Spearmen r= -0.03), nor their FIM scores (r = 0.11). 
They also measured internal reliability using nonpara-
metric tests but did not report any other values.

The Self-Reported Long-Term Needs After Stroke study 
developed an unmet needs assessment tool by using the 
Medical Research Council general practice stroke regis-
ter based on the previous questionnaires [12]. This tool 
consisted of 44 closed questions related to information 
about stroke, health after stroke, everyday living, work 

and leisure, friends, family and use of support groups, 
finances and demographic information. Even though the 
preliminary version of the tool was tested and reviewed 
by a patient and family group none of the psychometric 
properties or any other tool validation related informa-
tion was reported. They have estimated and presented 
unmet needs in the form of frequencies and proportions. 
This tool also adapted and used in Australia with version 
of questions 30 and 58 and in Ireland 49 questions but 
none reported any psychometric properties in adaptation 
[13].

The LUNS tool is a 22 item- validated tool developed in 
the United Kingdom among 770 stroke survivors living at 
home for 3 to 6 months following stroke [14]. This study 
conducted two phases with questionnaires posted to the 
selected participants for the study. The content of the tool 
is in areas of information needs, service needs, emotional 
and social consequences and health problems and related 
issues. The study team used GHQ-12 to measure concur-
rent validity and reported significant difference in health 
status between those who did and did not identify unmet 
needs (p < 0.05). They also reported, significantly poorer 
health status among the groups with unmet needs com-
pared to the no unmet need group which was assessed 
using SF-12 questionnaire, Frenchy Activities index 
(P < 0.05). The test and retest reliability also reported 
across 22 items with Kappa statistics ranging from (0.673 
to 0.445) and percentage agreement ranging from 95.8% 
to 85.7%. The Cronbach’s efficient alpha was assessed to 
measure the internal consistency and it was 0.815. They 
reported LUNS tool may consist of possible 4 dimensions 
but did not report dimensions [15]. In year 2017 this tool 
translated and culturally adapted and validated to use 
in Netherlands [16]. They validated tool among hospital 
base stroke survivors of 5–8-years duration and 78 sur-
vivors responded to the questionnaire. The median num-
ber of unmet needs was 3.5 among the study population 
and 15 out of 22 items had a significant association with 
FAI or SF-12 mental or physical component.

In Sri Lanka, the assessment of unmet needs among 
stroke survivors has not been systematically studied. 
Assessment of the unmet needs of stroke survivors will 
add new insight into the evaluation of the quantity, qual-
ity and effectiveness of healthcare interventions received 
by stroke survivors in Sri Lanka as it incorporates 
patients’ perspective on the impact of medical and care 
decisions on their physical, mental and social needs.

We conducted this study to culturally adapt, modify, 
and translate into the Sinhala language and validate the 
Longer-term Unmet Needs after Stroke (LUNS) moni-
toring tool. We selected this tool based on the factors 
such as the process of statistical validation of develop-
ment of the tool, the relatively easy response with Yes/
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No answers, and the quick time in completion of the tool 
compared to other tools as well. Clinically defined out-
comes may be limited in use in assessing long-term needs 
after stroke. We believe the inclusion of multiple types 
of needs within the tool also help the multidisciplinary 
team in adjusting the follow up care for individual stroke 
survivors. We hypothesized this instrument is a valid and 
reliable tool to assess the unmet needs of stroke survivors 
and we conducted this study to assess it.

Methods
The LUNS tool
The 22 item LUNS version 1-2008 is a tool that assesses 
the unmet needs of stroke victims comprehensively in the 
areas related to information needs, services, emotional 
and social consequences and health problems and related 
issues (Annexure 1). Each item in this tool has a “Yes/
No” response and a “Yes” indicates that the need is pre-
sent and unmet; a response of “No” indicates either that 
the need is not present or that the need has been met. A 
three-phase process followed as proposed by the article 
on best practices for developing and validating scales for 
health, social and behavioural research [17].

Phase 1‑ item development‑ cultural adaptation 
of the items ensuring content validity
As this tool was developed in the United Kingdom it 
was required to undergo cultural adaptation and modi-
fications. The modified Delphi technique with an itera-
tive process was carried out in two rounds to culturally 
adapt the tool [18]. A group of experts from the fields of 
Rheumatology and Rehabilitation, Neurology, General 
Medicine, Family Medicine, and Community Medicine 
was invited to review each item in the questionnaire and 
to indicate whether each item should be retained. If they 
decided to retain an item, then they assessed the cul-
tural appropriateness of the words and examples using a 
1–5 scale. An average score of 4 or above was taken as 
an agreement of the experts on the cultural appropri-
ateness of an item. If the average score of an item was 
less than 4, the modifications suggested by the experts 
were reviewed. The agreement of more than 50% of the 
expert panel to remove an item, was taken as the cut-off 
to remove the item. Additionally, they were requested 
to indicate any additional items they think were rel-
evant. The communications were made via individually 
addressed electronic mail. The identity of individual pan-
ellists was not revealed to the others until the end of the 
process.

Phase 2‑ scale development – translating and pretesting
Translation and Pretesting of the culturally adapted 
LUNS tool.

Considering the likely varying levels of educational 
backgrounds and the recovery of patients, we adapted the 
tool to be used as an interviewer-administered tool.

The forward-backward translation method was 
employed in the translation of the adapted LUNS moni-
toring tool. The questionnaire was translated in to Sin-
hala with an emphasis to ensure semantic equivalence, 
conceptual equivalence and normative equivalence by 
two independent translators, both with a high level of 
proficiency in English and Sinhala. Sinhala-translated 
versions were then reviewed by an independent expert 
and with the suggestions from the expert Sinhala trans-
lated the version, again back translated by two other 
bilingual translators, independently without referring to 
the original English version. The two English translated 
versions were then reviewed by an independent expert, 
proficient in both English and Sinhala languages. The 
translated versions of the tool were finalized with the 
comments from the independent expert.

Pretesting of the Sinhalese version of the LUNS moni-
toring tool was conducted among ten stroke survivors 
who had completed approximately six months of the 
post-stroke period at the medical clinic at the District 
General Hospital Matara of the Southern province of Sri 
Lanka.

Phase 3‑ scale evaluation – testing validity, reliability 
and overall acceptability

A) Establishing factorial validity.
 As the factorial validity of the LUNS tool is not 

established in many different settings elsewhere, it 
was decided to carry out Exploratory Factor Analy-
sis (EFA) using Principal Component Analysis (PCA) 
to explore the factor structure of the tool. This analy-
sis helped in identifying tools that represent single 
domain or multiple domains as expected with the 
multidimensionality of the unmet need concept. A 
descriptive cross-sectional study was conducted in 
the Teaching Hospital- Karapitiya of the Southern 
Province, for the validation study. Since the Sinhalese 
version of LUNS tool only having 21 items, indicat-
ing that the required minimal sample size was 105 
(21 × 5) for the exploratory factor analysis [19]. With 
an addition of 15% to account for non-response, 
the required sample size was estimated at 120. A 
descriptive cross-sectional study was conducted in 
the Teaching Hospital- Karapitiya of the Southern 
Province, for the validation study. The required num-
ber of 120 study units was allocated to be recruited 
equally from the clinic held on each day of the week 
and eligible study units were recruited consecutively. 
The study population consisted of an adult popula-
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tion with a diagnosis of stroke and had completed 
six months from the time of the acute stroke inci-
dent. Stroke survivors who are resident of the West-
ern province, and who cannot communicate due to 
ill health or who cannot communicate in Sinhala 
were excluded from the study. The study sample was 
described using socio-demographic characteristics 
such as numbers and percentages.

 Before EFA, factorability of the data was assessed 
using Bartlett’s test of sphericity. The Kaiser-Meyer-
Olkin test was performed to measure the adequacy 
of the sample size to proceed into a factor analysis. 
Factor structure and factor loadings after varimax 
rotation were assessed. The items were observed 
for their factor coefficients and more than 0.4 were 
considered as well loaded. The items which could be 
grouped were identified by the factor coefficients of 
each item. In conjunction with the above criteria, the 
factors that lead to a meaningful interpretation and 
theoretical sense were ultimately selected.

B) Testing convergent and discriminant validity.
 Convergent and discriminant validity of the Sinha-

lese version of the LUNS monitoring tool was done 
by comparing it with the results of the Barthel Index 
(BI) and General Health Questionnaire 12 (GHQ-12). 
Calculating correlation coefficient by using quantita-
tive results of the BI and GHQ-12 against the num-
ber of unmet needs estimated by using the LUNS 
tool [20].

 BI is a commonly used validated tool to assess activi-
ties of daily living of patients with physical impair-
ments [21]. This tool is validated throughout the 
world for different settings and different languages. 
These studies reported high Cronbach alpha values 
for internal consistency was above 0.85 and inter-
class correlation for interrater reliability was above 
0.903 for the Barthel Index [22–25]. The original tool 
was developed for a total score ranging from 0 to 100 
for 10 items, but new scoring system was introduced 
in 1988, where scores range from 0 to 20 [22]. BI with 
a modified version of scores, validated in Sri Lanka 
[26]. GHQ-12 is a globally recognized validated tool 
to assess psychological distress [27]. It is a 12-item 
questionnaire that can be self- administered within 
a very short period. Many studies had confirmed its 
reliability, external validity and factor structures in 
different settings with different languages too [28–
32]. This tool was validated in Sri Lanka [33].

 It was expected that a high number of unmet needs 
was interrelated to a high GHQ 12 score and high 
number of unmet needs was interrelated to a low 

Barthel Index value. Based on this estimate the 
required number of subjects for a power of 80% and 
a two tail α of 0.05 was 85. With an addition of 10% 
to account for non-response the required sample size 
was estimated at 94. Since the assessment of EFA and 
discriminant validity, were conducted simultane-
ously, the final sample size was taken as 120. Scor-
ing of the Barthel Index and GHQ 12 study instru-
ments was carried out according to the instructions 
provided to assess the convergent and discriminant 
validity [20].

C) Testing reliability.
 The overall reliability index was assessed using Cron-

bach’s alpha coefficient of the Sinhalese version of the 
LUNS monitoring tool on the data of the validation 
study [16]. Internal consistency estimates of a mag-
nitude of 0.70 or greater were considered satisfactory 
[17].

D) Appraising the acceptability of the Sinhalese version 
of the LUNS monitoring tool.

 This was measured by estimating the response rate 
for each item of the Sinhalese version of the LUNS 
monitoring tool in the validation study and the time 
duration taken to complete the tool.

Results
Phase 1‑ scale development‑ cultural adaptation 
of the items ensuring content validity
The results of the first round of iteration showed that 
more than 50% of the Delphi participants were indicat-
ing the removal of item numbers 2, 11, 13, 19 and 22. The 
mean scores for the appropriateness of the words and 
examples used for other items ranged from 2.8 to 5.0. 
Items 03, 06, 07, 08, and 20 had a mean score of less than 
4.0 indicating that the words or examples should be mod-
ified to make them more culturally appropriate (Table 1). 
Experts have indicated that item number 6 is required to 
be modified as two separate items, while items 3, 7, 8 and 
20 were suggested to be modified.

More than half of the experts suggested including 
unmet needs related to sleep problems, hearing issues 
and vision problems also to the tool. A Modified tool was 
used during the second iteration and the expert panel to 
re-rate the cultural appropriateness of the words used in 
the modified items on a scale of 1–5. The scores for the 
second round were summarized and it was shown that 
the mean score of all the items was above 4.0 indicating 
that experts accepted this version as a culturally appro-
priate version of the 21 item LUNS monitoring tool to be 
used in the Sri Lankan setting to assess unmet needs of 
the strike survivors in the post-stroke period.
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Phase 2‑ scale development – translating, pretesting 
and establishing factorial validity

A) Pretesting of the culturally adapted LUNS tool.
 Based on the responses provided changes made to 

the instructions for data collectors and end users con-
firmed the questions and answers were meaningful.

B) Establishing factorial validity.
 The socio-demographic characteristics of the 

descriptive study conducted for establishing factorial 
validity are shown in Table  2. A total of 119 stroke 
survivors were recruited for the validation study. 
None were cognitively impaired. The mean age of 
the population was 66.93 years (SD ± 12.3 years) and 
54.6% (n = 65) of the study units were employed at 
the time of the stroke.

The presence of unmet needs among the stroke survi-
vors who participated in the validation study is describes 
in the Table 3. The need for information related to stroke, 
diet and social benefits was very high among the study 
population. Approximately 1/3 of the study population 
still requires needs related to activities of daily living. The 
need for information related to the continuing the sexual 
activities was only reported by 3.4% (n = 4) and it’s the 
lowest unmet need declared.

The Kaiser-Meyer-Olkin test was performed, and it 
was 0.782 which is greater than the recommended mini-
mum value for factor analysis. Bartlett Test Statistics was 
1798.548; p < 0.001. Above data confirmed that the data 
set was acceptable for factor analysis.

The communalities of the items against the items 
of the Sinhalese version of the LUNS monitoring tool 
conducted and the question item number 3 and 4 
dropped from the factor analysis due to communal-
ity values less than 0.5 level. We performed the fac-
tor analysis and varimax rotation in the principal 
component analysis revealed 6 factor structure. This 
was confirmed with oblique rotation method as well. 

However, we realised a single question loaded as a 
single factor (Item 19- driving). Therefore, we repeat 
analysis with the option of fix number of factors as 5, 
and it revealed question 19 loaded with questions 5 
and question 7. Following consultation with an expert 
in the field, research group decided grouping above 3 
items together is not appropriate and therefore ques-
tion 19 also removed from the final analysis.

Table  4 shows the factor coefficients of individual 
items after Varimax rotation in the PCA procedure 

Table 1 Modifications to items of the LUNS tool according to the suggestions by the expert panel

Item number Original item Modified item

3 I regularly get pain and nothing seems to ease it I regularly get pain and need further medications for relief

6 I need additional aids (e.g. kitchen equipment) or adaptations (e.g. stair 
lift, grab rails) inside the home

I need additional special aids to household activities

I need some changes in side my home according to my needs

7 I need adaptations outside the home (e.g. ramp, rail) but they haven’t 
been ordered yet or I’ve been waiting too long

I need adaptations outside the home

8 I need some help / advice about getting back to driving and /  
or getting a blue badge

I need some help in getting back to driving

20 I often feel quite low, angry or worried and would like to find out what 
help is available

I need help in control my anger

Table 2 Distribution of the validation study sample by socio-
demographic characteristics

Socio‑demographic characteristics N=119

n %

Age categories (in completed years)

 0-20 1 0.8

 21-40s 2 1.7

 41-60 28 23.5

 61-80 74 62.2

 Above 80 14 11.8

Sex

 Male 73 61.3

 Female 46 38.7

Highest level of Education achieved

 Never gone to school 33 27.8

 Grade 1-5 35 29.5

 Grade 6-11 21 17.6

 Passed GCE O/L 6 5.0

 Passed GCE A/L 3 2.5

 Graduate/ Diploma Holder 2 1.7

 Post-Graduate 1 0.8

 Other 18 15.1

Type of stroke

 Hemorrhagic 19 15.9

 Ischemic stroke 100 84.1
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mapped with the domain structure of the LUNS tool 
after removing questions 3,4,19.

To confirm the factor structure, exploratory factor 
analysis was also repeated using the oblique rotation 
method and it also confirmed the same factor struc-
ture. Therefore, EFA was concluded with 3 questions 
(question no − 3, 4, 19) reduced and confirmed the 
construct validity of the Sinhalese version of LUNS 
monitoring tool.

We named component 1 (Questions 10,11,12,13,14, 
15,16) as needs related to activities of daily living, com-
ponent 2 (questions 6, 8,9,17) as needs related to sensa-
tions, component 3 (questions 1,2) information needs, 
component 4 (questions 18,20,21) as needs related to 
productive life, component 5 (questions 5,7) as needs 
related to pain.

Phase 3‑ scale evaluation – testing validity and reliability 
and acceptability

A) Construct validity- convergent and discriminant validity.
 The normality of the data was assessed using the 

Kolmogorov-Smirnov and Shapiro-Wilk test and 

it revealed data had a non-normal distribution. 
Hence, a non-parametric test, Spearmen r was 
applied to estimate the correlation between the 
number of unmet needs and scores for GHQ 12 and 
the Barthel Index [20]. Results of the Spearmen r 
against the GHQ_12 and Barthel Index are shows in 
Table 5.

 Test results revealed that both GHQ12 and Barthel 
Index significantly correlated as expected with num-
ber of unmet needs among stroke survivors.

B) Results of the reliability assessment.
 The internal consistency of the LUNS tool was 

assessed by calculating Cronbach’s alpha. The overall 
Cronbach’s Alpha value was 0.877.

C) Appraising the overall acceptability.
 The mean time taken to complete the Sinhalese ver-

sion of the LUNS monitoring tool section of the 
questionnaire was assessed and showed that it was 
17.52  min (SD = 2.72). The response rate for each 
item of the Sinhalese version of the LUNS monitor-
ing tool was also estimated to measure the accept-
ability and the overall response to all the items was 
above 98.93%, confirming acceptability.

Table 3 Distribution of unmet needs among the study population (N = 119)

Question Presence of unmet need

n %

1- I need more information about my stroke (e.g. what is a stroke, why it has happened to me and how to avoid having 
another one)

116 97.5

2- I need more information on my diet (e.g. alcohol, sugar, fat and salt intakes) 116 97.5

3- I need some help/ advice in choosing suitable transport 58 48.7

4- I need to know more information about social benefits available 103 88.0

5- I need further mediation to relive my pain 53 46.1

6- I need more help to control my bladder and bowel 10 8.5

7- I need help in getting better sleep 35 29.4

8- I need to help to have a better vision 31 26.1

9- I need help to hear better 7 6.2

10- I need help to stop me from falling 41 35.3

11- I need help in walking 37 32.2

12- I need additional aids to perform day to day activities (e.g. kitchen equipment) or adaptations (e.g. stair lift, grab rails) 
inside the home

36 30.8

13- I need more help with things like cutting my toenails, washing myself or dental care (including dentures) 25 27.7

14- I need help in maintaining and cleaning house, washing laundry, cooking, ironing at home. 36 30.3

15- I need adaptation/ modifications inside the house 44 37.0

16- I need adaptations outside the home (e.g. ramp, rail 44 37.0

17- I need more information on continuing sexual relationships 4 3.4

18- I need help in control my anger 44 37.3

19- I need some help / advice about getting back to driving a vehicle 7 5.9

20- I need more advice/Training on suitable employment 45 38.1

21- I need help to occupy my day better 77 65.3
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Discussion
The unavailability of a validated tool to measure the 
unmet needs of stroke survivors in Sri Lanka, led to the 
validation of the LUNS tool to measure unmet needs 
among stroke survivors at the end of 6 months post-
stroke period. The use of the modified Delphi technique 
instead of face to face consultative meetings facilitated 
the independence of forming opinion and perspectives 
as it prevented the manipulation of opinion by influen-
tial individuals in culturally adapting the LUNS tool [18]. 
Two items on needs for transport and information on 
social benefits were removed since the majority of the 
stroke survivors were elders, and they were looked after 
by known caregivers, who take care of patients’ transport 
and social benefits in Sri Lanka. Therefore, we tested 21 
items modified tool opposed to 22 items validated by the 
original study.

We modified the LUNS tool to be administered as an 
interviewer-administered tool compared to its original 
development in the UK and subsequent adaptation in the 
Netherlands [14, 16]. We adopted this approach consid-
ering the varying level of literacy, response rate and avail-
ability of its results in a short time enable the healthcare 
team to adjust treatment and rehabilitation as per indi-
vidual stroke survivor needs. Concerning the percentage 
of unmet needs reported in the validation studies, in the 
Netherlands only 46.2% (n = 36), declared information on 

stroke, whereas in our study it’s 97.5% (n = 116), but this 
highest declared unmet needs among study participants 
[16]. This is probably due to the greater involvement 
of the social support worker schemes in the Nether-
lands compared to Sri Lanka or this could be the period 
between stroke incidence and study is much longer (5–8 
years vs. 6 months). Additionally, medication require-
ments in the Netherlands study were reported as 16.7% 
(n = 13), compared to 46.1% in our study. These large 
numbers could also be attributed to our stroke survivors 
still in the early phase of the recovery but also could be 
due to lack of comprehensive care associated observed in 
Sri Lanka for stroke follow-up care. Like our study, the 
lowest reported unmet need among the Dutch popula-
tion also the advice on a physical relationship (3.8%, = 3) 
could still be related to any stigma associated with declar-
ing or in general study participants are elderly age group 
and lack of interest in it.

In our study, we identified possible 5 underlying fac-
tors through exploratory factor analysis. The items 
related to activities of daily living of component 1, and 
2 items loaded into information needs of component 3 
shows high internal consistency value within the com-
ponent, displaying validity of the grouping. Four items 
were loaded into component 2, but we believe the need 
for information related to continuing sexual relation-
ships should have been categorized with component 3. 
The items of need help in controlling anger ideally should 
have been loaded with component 2 as it is more related 
to sensory needs. Furthermore, 2 items of component 5 
related to pain relief and sleep may have been loaded with 
the needs of component 1, as these could be the result 
of physical health issues. The development team for the 
LUNS tool in the UK conducted a confirmatory factor 
analysis on one dimension but failed. Their exploratory 
factor analysis revealed a possible 3 or 4 factor structure, 
but they have not described items under each compo-
nent [34]. The study conducted in the Netherlands also 

Table 4 Rotated component matrix using varimax rotation

Extraction Method: Principal Component Analysis. Rotation Method: Varimax 
with Kaiser Normalization and rotation converged in 5 iterations

Question No Component

1 2 3 4 5

Question 1 0.962

Question 2 0.964
Question 5 0.786
Question 6 0.656
Question 7 0.768
Question 8 0.549
Question 9 0.805
Question 10 0.899
Question 11 0.894
Question 12 0.956
Question 13 0.877
Question 14 0.950
Question 15 0.946
Question 16 0.930
Question 17 0.809
Question 18 0.588
Question 20 0.815
Question 21 0.814

Table 5 Correlation between unmet needs with GHQ 12 and 
barthel index

a Correlation is significant at the 0.05 level (2-tailed)

Total 
Unmet 
needs

GHQ_12 Correlation Coefficient .403a

Sig. (2-tailed) (P<0.05) .000

N 119

Total_BI Correlation Coefficient -.687a

Sig. (2-tailed) (P<0.05) .000

N 119
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did not report on factorial validity. Evaluation of concur-
rent validation with BI and GHQ-12 revealed that unmet 
needs had a moderate and significant correlation with 
both BI (p < 0.001) and GHQ-12 (p < 0.001) confirming its 
validity. GHQ − 12 was used in the UK to assess concur-
rent validity and similar to UK study, we identified that 
high unmet needs had significantly poorer health scores 
for GHQ-12 (p < 0.05) [14]. They also reported Frenchy 
Activities Index (FAI) significantly correlated with poor 
health status. As FAI was not validated in Sri Lanka, we 
used BI, which has 10 activities compared to 15 items 
in FAI. We believe BI is still good enough to assess the 
trend of correlation between unmet needs and BI scores. 
As expected, high unmet needs correlated with poor BI 
values as well. The Netherlands study also used FAI to 
assess the concurrent validity, and they found that out of 
22, 15 items had an association with FAI [16]. Both the 
UK and Netherlands studies additionally used the Short 
Form − 12, Physical and Mental component tools, but we 
did not use SF-12 as we believed components assessed 
already covered by BI and GHQ-12 and SF-12 also not 
been validated in Sri Lanka yet. The major difference in 
the Dutch study is that it was conducted among stroke 
survivors of 5–8 years duration compared to Sri Lanka 
and UK studies where it was 6 months duration.

The overall Cronbach’s alpha value for 19 items of the 
LUNS tool in our study was revealed as 0.877 revealing 
good inter-rater reliability while the reliability assessment 
of the original LUNS has been reported as 0.815 [14]. 
However, in adapting this tool to the Netherlands Cron-
bach’s alpha values were not reported [16].

The high response rate (98.93%) with an average com-
pletion time of 17  min confirmed that the LUNS tool 
can be adopted in Sri Lankan outpatient department 
clinic set up in assessing the follow up. In comparison 
with an adaptation of this tool to the Dutch population, 
the study team performed this study on stroke survi-
vors with 5–8 years duration [16]. They also followed 
the forward and backward translation together with 
revisions from experts. However, they have used the 
original 22 items probably due to cultural and socio-
economic similarities between the Netherlands and the 
United Kingdom when compared to developing coun-
tries like Sri Lanka.

There were some limitations to the study. We adopted 
the modified Delphi technique in culturally adapting 
the LUNS tool to Sri Lanka with a multidisciplinary 
team. However, if we could have conducted a consen-
sus meeting for this purpose might have developed 
better results in culturally adapting the tool. A poten-
tial source of selection bias was that the validation 
only included stroke survivors attending the hospital 

clinics and their unmet needs are likely to differ from 
the unmet needs of stroke survivors who do not attend 
follow up clinics. We could not conduct test-retest 
validation and it could have added additional evidence 
related to the validation of the tool. As there is no gold 
standard methodology to assess the unmet needs, we 
used BI and GHQ-12 to assess the concurrent valid-
ity as these were already validated in Sri Lanka. How-
ever, the use of FAI and SF-12 could elicit better results 
than the UK and Netherlands studies. Participants were 
recruited from one hospital in a province, which may 
affect the generalizability of the study findings. Some of 
the information related to unmet needs are considered 
culturally sensitive in nature and therefore utilizing 
the interviewer-administered questionnaire might lead 
to some underreporting. As far as possible the stroke 
survivor him/herself was used as the respondent since 
unmet needs are best known to self and the sensitive 
nature of the items being inquired into. Although we 
used a brief tool to assess the cognitive status of the 
study participants, there may have been some level of 
cognitive impairment undetected with the brief tool, 
which could have had impact on their responses to the 
interviewer-administered questionnaire.

Conclusion
The evidence suggests this tool can be adapted to use 
in Sri Lanka to assess unmet needs among stroke survi-
vors. However, we recommend further studies to assess 
its validity and reliability among a wider group of stroke 
survivors.

Abbreviations
EFA  Exploratory Factor Analysis
GHQ-12  General Health Questionnaire
LUNS  Longer-term Unmet Needs after Stroke
PCA  Principal Component Analysis

Acknowledgements
Authors would like to acknowledge all the specialists participated in the 
modified delphi process. In addition, all the data collectors, specialists, medical 
administrators of the identified hospitals and finally stroke survivors who 
participated in this research study are acknowledged by the authors.

Authors’ contributions
NTW: Study design, data analysis and drafting of the manuscript. HSRP: Study 
design and data interpretation GK: Study design data interpretation, TC: Study 
design, Interpretation of results and drafting of manuscript, NSG: Study design 
, interpretation of results and drafting of manuscript. All the authors reviewed 
the manuscript, approved the final version.

Funding
No funding received for this study.

Availability of data and materials
The datasets used and/or analysed during the current study available from the 
corresponding author on reasonable request.



Page 9 of 10Wellappuli et al. BMC Public Health         (2023) 23:1718  

Declarations

Ethics approval and consent to participate
Ethical approval for this study obtained from Ethics Review Committee of the 
National Institute of Health Sciences, Kalutara-Sri Lanka (Reference Number - 
NIHS/ERC/16/09). All the methods adhered to ethical principles and guidelines 
for research involving human participants. Informed written consent of the 
participants was obtained from the research participants and in the context 
of study unit was unable to give consent due to a medical reason or they are 
illiterate proxy consent was obtained from their legal guardians/ parents or 
next of kin according to ethical principles.

Consent for publication
Not applicable as no individual identifiable information published in this 
manuscript.

Competing interests
The authors declare no competing interests

Author details
1 Centre for Health Economics and Policy Innovation (CHEPI), Imperial College 
London, London, England. 2 Ministry of Health, ‘Suwasiripaya’, No-385, Rev. 
Baddegama Wimalawansa Thero Mawatha, Colombo-10, Sri Lanka. 3 Depart-
ment of Rheumatology and Rehabilitation, National Hospital, E.W. Perera Road, 
Colombo-10, Sri Lanka. 4 Department of Clinical Medicine, Faculty of Medicine, 
University of Colombo, No- 25, Kynsey Road, Colombo 08, Sri Lanka. 5 World 
Health Organization-Southeast Asia Regional Office, New Delhi, India. 

Received: 24 June 2022   Accepted: 28 August 2023

References
 1. Institute for Health Metrics and Evaluation (IHME). GBD Compare Data 

Visualization Seattle, WA: IHME, University of Washington. ; 2017 [Available 
from: http:// vizhub. healt hdata. org/ gbd- compa re.

 2. World Health Organization. World health statistics 2021: monitoring 
health for the SDGs, sustainable development goals. Geneva: World 
Health Organization; 2021. p. 121.

 3. Medical Statistics Unit. Annual Health Statistics-2019. Colombo: Ministry 
of Health - Sri Lanka; 2021.

 4. Chang T, Gajasinghe S, Arambepola C. Prevalence of stroke and 
its risk factors in Urban Sri Lanka: Population-Based study. Stroke. 
2015;46(10):2965–8.

 5. Department of Census and Statistics. National Survey on Self reported 
Health in Sri Lanka – 2014. Colombo: Department of Census and 
Statistics; 2016.

 6. Walker MF, Sunnerhagen KS, Fisher RJ. Evidence-based community stroke 
rehabilitation. Stroke. 2013;44(1):293–7.

 7. Wilkinson PR, Wolfe CD, Warburton FG, Rudd AG, Howard RS, Ross-Russel 
RW. A long-term follow-up of stroke patients. Stroke. 1997;28(3):507–12.

 8. Mayo NE, Wood-Dauphine s, Ahmed S, Gordon C, Higgins J. McEwen s. 
Disablement following stroke. Disabil Rahabilitation. 1999;21(5–6):258–68.

 9. Heinemann AW, Sokol K, Garvin L, Bode RK. Measuring unmet needs 
and services among persons with traumatic brain injury. Arch Phys Med 
Rehabil. 2002;83(8):1052–9.

 10. Chen T, Zhang B, Deng Y, Fan JC, Zhang L, Song F. Long-term unmet 
needs after stroke: systematic review of evidence from survey studies. 
BMJ Open. 2019;9(5):e028137.

 11. Kersten P, Low JTS, Ashburn A, George SL, McLellan DL. The unmet needs 
of young people who have had a stroke: results of a national UK survey. 
Disabil Rehabil. 2002;24(16):860–6.

 12. McKevitt C, Fudge N, Redfern J, Sheldenkar A, Crichton S, Rudd AR, et al. 
Self-reported long-term needs after stroke. Stroke. 2011;42(5):1398–403.

 13. Walsh ME, et al. Community re-integration and long-term need in the 
first five years after stroke: results from a national survey. Disabil Rehabil. 
2015;37(20):1834–8.

 14. Forster A, Murray J, Young J, Shannon R, Mellish K, Horton M, et al. Valida-
tion of the longer-term unmet needs after stroke (LUNS) monitoring tool: 
a multicentre study. Clin Rehabil. 2013;27(11):1020–8.

 15. Forster AMK, Farrin A et al. Chapter 4, Project 3: Longer-term Unmet 
Needs after Stroke study. 2014. In: Development and evaluation of tools 
and an intervention to improve patient- and carer-centred outcomes in 
Longer-Term Stroke care and exploration of adjustment post stroke: the 
LoTS care research programme Southampton (UK): [Internet]. UK: NIHR 
Journals Library. Available from: https:// www. ncbi. nlm. nih. gov/ books/ 
NBK26 9117/.

 16. Groeneveld IF, Arwert HJ, Goossens PH, Vliet Vlieland TPM. The longer-
term Unmet needs after Stroke Questionnaire: cross-cultural adapta-
tion, reliability, and concurrent validity in a Dutch Population. J Stroke 
Cerebrovasc Dis. 2018;27(1):267–75.

 17. Boateng GO, Neilands TB, Frongillo EA, Melgar-Quiñonez HR, Young SL. 
Best Practices for developing and validating Scales for Health, Social, and 
behavioral research: a primer. Front. 2018;6.

 18. Hsu CC, Sandford BA. The Delphi technique: making sense of Consensus. 
Volume 12. Practical Assessment Research & Evaluation; 2007. 10.

 19. Barbara G. Tabachnick and L.S. Fidel, Using multivariate statistics. Michi-
gan: Allyn and Bacon; 2001. p. 966.

 20. Lee SW. Regression analysis for continuous independent variables in 
medical research: statistical standard and guideline of Life Cycle Commit-
tee. Life Cycle. 2022;2:e3.

 21. Mahoney FI, Barthel DW. Functional evaluation: the barthel index. Md 
State Med J. 1965;14:61–5.

 22. Collin C, Wade DT, Davies S, Horne V. The Barthel ADL Index: a reliability 
study. Int Disabil Stud. 1988;10(2):61–3.

 23. Taghizadeh G, Martinez-Martin P, Meimandi M, Habibi SAH, Jamali 
S, Dehmiyani A, et al. Barthel Index and modified Rankin Scale: 
psychometric properties during medication phases in idiopathic 
Parkinson disease. Annals of Physical and Rehabilitation Medicine. 
2020;63(6):500–4.

 24. Yang H, Chen Y, Wang J, Wei H, Chen Y, Jin J. Activities of daily living meas-
urement after ischemic stroke: Rasch analysis of the modified Barthel 
Index. Med (Baltim). 2021;100(9):e24926.

 25. Dos Santos Barros V, Bassi-Dibai D, Guedes CLR, Morais DN, Coutinho 
SM, de Oliveira Simões G, et al. Barthel Index is a valid and reliable tool 
to measure the functional independence of cancer patients in palliative 
care. BMC Palliat Care. 2022;21(1):124.

 26. Mallawaarachchi DSV. Quality of life of stroke patients presenting to 
selected hospitals in the Colombo district and possibility of com-
mon mental disorders among principal informal caregivers. Colombo: 
Colombo; 2006.

 27. Goldberg DP, Gater R, Sartorius N, Ustun TB, Piccinelli M, Gureje O, et al. 
The validity of two versions of the GHQ in the WHO study of mental ill-
ness in general health care. Psychol Med. 1997;27(1):191–7.

 28. Sánchez-López Mdel P, Dresch V. The 12-Item General Health Question-
naire (GHQ-12): reliability, external validity and factor structure in the 
spanish population. Psicothema. 2008;20(4):839–43.

 29. Lütke Lanfer SS, Pfeifer R, Lahmann C, Wünsch A. How to measure the 
Mental Health of Teachers? Psychometric Properties of the GHQ-12 
in a large sample of german Teachers. Int J Environ Res Public Health. 
2022;19(15).

 30. Namjoo S, Shaghaghi A, Sarbaksh P, Allahverdipour H, Pakpour AH. 
Psychometric properties of the General Health Questionnaire (GHQ-
12) to be applied for the iranian elder population. Aging Ment Health. 
2017;21(10):1047–51.

 31. Elovanio M, Hakulinen C, Pulkki-Råback L, Aalto AM, Virtanen M, Partonen 
T, et al. General Health Questionnaire (GHQ-12), Beck Depression 
Inventory (BDI-6), and Mental Health Index (MHI-5): psychometric and 
predictive properties in a finnish population-based sample. Psychiatry 
Res. 2020;289:112973.

 32. Burrone MS, Abeldaño A, Lucchese M, Susser L, Enders JE, Alvarado 
R, et al. [Psychometric properties and reliability of the general health 
questionnaire(GHQ-12) for adult patients in primary care cent-
ers in Cordoba, Argentina]. Rev Fac Cien Med Univ Nac Cordoba. 
2015;72(4):236–42.

 33. Abeysena HTCS, Jayawardena P, Peiris U, Rodrigo A. Validation of the 
Sinhala version of the 12-item General Health Questionnaire. J Postgrad 
Inst Med. 2014;1(8):1–7.

http://vizhub.healthdata.org/gbd-compare
https://www.ncbi.nlm.nih.gov/books/NBK269117/
https://www.ncbi.nlm.nih.gov/books/NBK269117/


Page 10 of 10Wellappuli et al. BMC Public Health         (2023) 23:1718 

•
 
fast, convenient online submission

 •
  

thorough peer review by experienced researchers in your field

• 
 
rapid publication on acceptance

• 
 
support for research data, including large and complex data types

•
  

gold Open Access which fosters wider collaboration and increased citations 

 
maximum visibility for your research: over 100M website views per year •

  At BMC, research is always in progress.

Learn more biomedcentral.com/submissions

Ready to submit your researchReady to submit your research  ?  Choose BMC and benefit from: ?  Choose BMC and benefit from: 

 34. Forster AMK, Farrin A, et al. Longer-term unmet needs after stroke study. 
Development and evaluation of tools and an intervention to improve 
patient- and carer-centred outcomes in longer-term stroke care and 
exploration of adjustment post stroke: the LoTS care research pro-
gramme. Southampton -United Kingdom: NIHR; 2014.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.


	Adaptation and validation of the Longer-term Unmet Needs after Stroke (LUNS) monitoring tool in Sri Lanka
	Abstract 
	Background 
	Methods 
	Results 
	Conclusions 

	Background
	Methods
	The LUNS tool
	Phase 1- item development- cultural adaptation of the items ensuring content validity
	Phase 2- scale development – translating and pretesting
	Phase 3- scale evaluation – testing validity, reliability and overall acceptability

	Results
	Phase 1- scale development- cultural adaptation of the items ensuring content validity
	Phase 2- scale development – translating, pretesting and establishing factorial validity
	Phase 3- scale evaluation – testing validity and reliability and acceptability

	Discussion
	Conclusion
	Acknowledgements
	References


