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The elderly population faces challenges that range from getting
fundamental rights to accessing basic resources that require understanding
and adequate support systems in developing countries such as Pakistan
(Sabzwari & Azhar, 2010). Adamsons et al. (2020) report that the elderly
population is rapidly increasing in China, Pakistan, and other South Asian
countries. In the absence of governmental policies in Pakistan for the needs
of the elderly, research is needed to examine aging issues in detail
(Vertejee & Karamali, 2014). Pakistan is a developing country where
medical facilities and other related resources are hard to come by to support
effective diagnosis, treatment, and follow-up care for elders who suffer
from neurological impairments and dementia (Adamsons et al., 2020;
Khan, et al., 2014).

These issues are exacerbated for elderly individuals living in rural
mountainous regions like the province of Gilgit-Baltistan (elevation: 1500-
2230m), and risk factors for cognitive deficits in the elderly include, age
and education (demographic factors), smoking, and diet (lifestyle factors),
nature of the disease and current state of disease (health-related factors)
affect cognitive functioning (Almeida et al., 2002; Forette et al., 2002;
Hamano et al., 2015; Lee et al., 2003; Morris et al., 2006; Qiu et al., 2003;
Shumaker et al., 2004). Hamano et al. (2015) reported elderly living at
high elevations in Japan suffer from significant cognitive deficits, which
are similar to older disabled individuals living in the mountains of
Northern India (Young, 2016). Acute hypoxemia (below-normal level of
oxygen in the blood at high elevations) can decrease attention, information
processing, memory, and executive functioning (Davranche et al., 2016;
Kramer et al., 1993; Limmer & Platen, 2018; Ochi et al., 2018; Pun et al.,
2018; Pun et al., 2019).

Literature Review

By the year 2050, 12% of Pakistan’s population (approximately 43
million) will compromise of elderly citizens (Ahmed et al., 2015). We
need to start assessing the neuropsychological functions of this
demographic today so that we are better prepared to support them in the
future. There are but a handful of studies available on the psychological
(Ahmed et al., 2015; Ali & Kiani, 2003; Ashiq & Asad, 2017; Chaudhry
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etal., 2014; Najam et al., 2014; Najam et al., 2015) and neuropsychological
functioning (Noor & Najam, 2009; Noor-ul-ain & Kausar, 2012) in the
elderly living in various regions of Pakistan; the number of studies who
live in mountainous regions. Thus, a need is there to examine difficulties
and their effects faced by the elderly in these mountainous regions of
Pakistan.

Those living in harsh conditions or stricken by poverty may suffer
from malnutrition, poor physical health overall, and psychological
dysfunction (Irshad et al., 2015). Baig et al. (2000) report geriatric specific
conditions and debilitating syndromes that include loss of muscle mass,
increase in falls, and other immobility disorders. In other cases, the elderly
may also suffer from chronic diseases like diabetes, hypertension, and
heart diseases (Saleem et al., 2009), nutritional challenges (Van &
Funderburg, 2003), and loss of independent functioning along with
depression (Ganatra et al., 2008; Penninx et al., 2003).

Increase in the aging population creates physical, economic, and
social challenges. The elderly depend on their caregivers for safety,
physical and social needs, and when caregiving is poor, neglect and
physical abuse increase (Dildar et al., 2012). Additionally, there is also an
increase in psychological disorders, economic inactivity or dependence on
others, which includes isolation from family and community affairs (Irshad
et al., 2015). If caregiving is effective, it ensures normal functioning and
better quality of life for the elderly (Qidwai & Ashfag, 2011).

When age-related cognitive and physical deficits were assessed in
the context of social support in the elderly of Lahore, researchers found a
significant positive relationship between cognitive function and social
support, which led to a better quality of life, whereas the strength of coping
was positively associated with physical deficits (Noor-ul-ain & Kausar,
2012). Noor and Najam (2009) reported significant deficits in working and
visual memory of elderly but not verbal memory in elderly living in
Rawalpindi. A host of other conditions such as amnesia, depression,
dementia, sadness, sleeplessness, and Alzheimer’s disease have been
reported as well (Irshad et al., 2015).

There were a number of reasons for selecting Gilgit and Skardu for
the present research including the high elevation, cultural and ethnicity
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diversity, languages, occupations, tourism, and religious practices. Gilgit
and Skardu are 139km apart and are connected by a road that passes
through the Rondu district. Both cities have airports, but Skardu attracts
climbers, mountaineers, hikers, and trekkers at national and international
levels. The rugged terrain makes these individuals tough and they rely
greatly on natural resources for sustenance and call themselves mountain
communities.

Since 2009, Gilgit has been the capital city of the province, and
holds dynamic, strategic, political, bureaucratic, and trade centers. Gilgit
is the home of Shins, Yashkuns, Kashmiris, Kashgaris, Pamiris, Pathans,
and Kobhistanis with the majority speaking Shina, however, people from
other districts residing in Gilgit speak Brushuski, Wakhi, and Khowar.
Skardu is another major city of Gilgit-Baltistan that is primarily Tibetan in
descent and speak Balti, a Tibetan language that extends to Ladakh (now
part of China) and Leh (extends to India). Main occupations in Gilgit are
farming and agriculture, shepherd herding, general labor, mining, trade,
transport, and hospitality industry; others engage in services to government
or non-governmental organizations. Baltis are mountaineers, miners, tour
guides, and porters with now more workers in the hospitality industry than
before. In terms of religious affiliations, Gilgiti subscribe to Shiite, Sunni,
and Ismaili sects whereas Baltis are predominantly Shiite, Nurbakhshi
Shiites, and Sufis.

In an earlier investigation, psychological, emotional, and cognitive
challenges encountered by the elderly in two provinces of Pakistan, Punjab
(Lahore and Multan) and Gilgit-Baltistan (Gilgit and Skardu) were
reported by Najam et al. (2014). Results showed that the elderly of
mountain communities actively engaged in their daily-life activities such
as community participation, domestic work, farming, and breeding of
domestic animals. However, they reported difficulties in self-efficacy and
cognitive functioning. Poor physical health of the elderly was found to be
associated with geriatric depression, anxiety, and stress (Najam et al.,
2015). These authors reported elderly in Multan (Southern Punjab) had
higher levels of social support, and forgiveness; and lower levels of stress,
anxiety, depression, and negative affect compared to the elderly from
Lahore (Northern Punjab), In addition, the authors found elderly from rural
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Multan had better psychological and emotional functioning, the better
quality of life and adequate mental wellbeing compared to elderly from
urban Lahore. In Gilgit-Baltistan, the elderly in Gilgit reported greater
perceived social support, low anxiety, and low social avoidance to elderly
from Skardu; were elderly men from Gilgit and Skardu reported greater
self-worth compared to elderly women. Balti elderly suffered from
significantly higher geriatric depression compared to Gilgiti elderly, and
Balti elderly women experienced greater anxiety and Gilgiti elderly
women.

The present study was carried out to assess the neuropsychological
functions in elders of Gilgit and Skardu. Age-related neurological deficits
are manifested as cognitive declines, which should be examined by
culturally appropriate neuropsychological tests; no standardized tests are
available for Gilgit and Skardu, therefore this study adapted
neuropsychological instruments to make assessments of the cognitive
declines. No formal and systematic study has been documented to date on
the neurological functioning in the elderly of Gilgit-Baltistan with
comparison across the various communities within the regions, gender,
income, and occupation.

Method

Sample

A sample of hundred elderly individuals was drawn from Gilgit (N
= 50) and Skardu (N = 50) through snow-ball sampling; however, data
from seven participants were discarded due to incomplete responses. The
purpose of selecting the elderly through the snowball sampling technique
was to identify the educated or potential elderly participants who could
respond to the items of cultured fair neuropsychological tests. Thus,
elderly participants who knew such elderly participants encouraged them
to participate in this present study. Further, the responses of caregivers
were not considered or allowed to influence any response or choice of the
answer by the elderly.

Inclusion criteria of selecting elderly participants are i) Elderly
living in the communities of Gilgit and Skardu; ii) Elderly living with
families, and iii) Individuals above 60 years age. The exclusion criteria of
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selecting participants are i) Elderly with chronic diseases that persist for a
long time or are constantly recurring; ii) Elderly with severe cognitive
impairment; iii) Elderly with physical disabilities or paralysis, and iv)
living in old homes.

The final sample comprised of 91 elderly participants; among these
52 (57%) elderly men from Gilgit and 39 (43%) from Skardu; 63 (69%)
were men and 28 (31%) women with ages that ranged from 60 to 83 years.
Participants would be excluded if they had chronic diseases, severe
cognitive impairments, and had physical disabilities or paralysis, or lived
in old age homes. No such individuals were solicited in our initial sample
of 100 people (see Table 1).

Table 1
Demographic Characteristic of Elderly Participants

Variable Gilgit Balti Elders  Total X2 p
Elders
(n=52) (n=39)
f (%) f (%) f (%)
Gender 21, .65
Women 17 (19) 11 (12) 28 (31)
Men 35 (38) 28 (31) 63 (69)
Total 52 (57) 39 (43) 91(100)
Age of participants 3.46, .17
60 to 70 years 45 (49) 28 (30.8) 73(80.2)
70 to 80 years 6 (7) 8 (8.8) 14 (15.4)
80 years and above 1 (1) 3(3.3) 4 (4.4)
Total 52 (57) 39 (42.9) 91 (100)
Marital Status 5.37,.02
Married 50 (56) 35 (39) 85 (95)
Widow 0 (0) 4 (4) 4 (4)
Not Reported 2(2)
Occupation 21, .00
Farming & 8(9) 22 (25) 30 (34)

Livestock
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Household chores
Small business
Social/community
work
Other work
No work
Farming-household
chores
Not Reported
Income
Rs. 10,000 and
below
Rs. 10000 — 25000
Rs. 25000 — 50000
Rs. 50000 and
above
Total
Family Income
Rs. 10,000 and
below
Rs. 10000 — 25000
Rs. 25000 — 50000
Rs. 50000 and
above
Total
Living with
Alone
With Spouse
With Children —not
joint
With  Children —
joint
With relative
Total
Head of the House

9 (10)
8(9)
4(4)
6 (7)
11 (12)
4(4)
2 (2)
36 (39)
7(8)
7(8)
2(2)
52 (57)
4(4)
12 (13)
16 (17)
20 (22)
52 (57)
1(1)
3(3)
0 (0)
48 (53)

0(0)
52 (57)

7(8)
3(3)
0(0)

4(4)

3(3)
0 (0)

20 (22)
8(9)
9 (10)
2 (2)
39 (43)
12 (13)
6(7)
10 (11)
11 (12)
39 (43)
1(1)
6 (7)
2 (2)
29 (32)

1(1)
39 (43)

16 (18)
11 (12)
4(4)

10 (11)
14 (16)
4(4)

3.09, .37
56 (61)

15 (16)
16 (17)
4(4)

91 (100)
8.31, .04
16 (18)

18 (20)
26 (28)
31 (34)

91 (100)
6.97, .13
2(2)
9 (10)
2(2)

77 (85)
1(2)

91 (100)
7.35, .19



226
Self 37 (41)
Husband 13 (14)
The Eldest Son 2 (2)
Father 0 (0)
The Eldest Brother 0 (0)
Other Relative 0 (0)
Total 52 (57)

Assistance Devices
Auditory device 1(1)

Glasses 12 (13)

Walking Stick 3(3)

Any other devices 0 (0)

No devices 36 (40)

Both glasses & 0(0)

walking stick

Total 52 (57)
Physical IlIness

Diabetics 5 (5)

Joint pain 11 (12)

Other physical 6 (7)

illnesses

No illness 28 (31)
Mental IlIness

Excessive worries 3 (3)

Anxious 1(1)

No mental illnesses 48 (53)
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26 (29)
7(8)
1(1)
1(1)
3(3)
1(1)
39 (43)

0(0)
16 (18)
4(4)
3(3)
15 (16)
1(1)

39 (43)
0(0)
13 (14)
10 (11)
18 (20)
3(3)

0(0)
36 (40)

63 (69)
20 (22)
3(3)
1(1)
3(3)
1(1)
91 (100)

1(1)
28 (31)
7(8)
3(3)
51 (56)
1(1)

91 (100)
5(5)
24 (26)
16 (18)
44 (50)
6 (7)

1(1)
84 (92)

12.7, .02

9.78, .04

.88, .65

Instruments

Demographic Sheet. A self-designed demographic information
questionnaire was used for gathering information on biographical data and
family-related information from the elderly participants. This information
included gender, age, marital status, number of children, occupation,
monthly income, family income, address, basic activities of daily living,
assistance devices, and medical history including absence or presence of

physical and mental illnesses.
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Mini-Mental State Examination (MMSE) Urdu version.
Originally developed by Folstein et al. (1975), MMSE measures five areas
of cognitive functioning that include orientation, registration, attention and
calculation, recall, and language; and is frequently used for screening
dementia. The instrument consists of 11 items and was translated and
adapted in Urdu by Kausar et al. (2014). It takes about 5-10 minutes to
complete. The reliability of MMSE for our sample is .54.

Dementia Rating Scale-2 (DRS-2) Urdu version. The DRS-2
consists of 24 brief subtests combined into five subscales of attention,
initiation/perseveration, construction, conceptualization, and memory
(Strauss et al., 2006). The composite score of all five subscales equal 144
points and estimates overall dementia (Jurica et al., 2001) and was
designed for suspected elderly with dementia that ranged in age between
56-105 years and older. The scale was translated and adapted in Urdu by
Kausar et al. (2014). The reliability of the total score of DRS-2 is strong
.82 (Jurica et al., 2001) and for our sample .72. This test was administered
individually and took 40-60 minutes to complete.

Stroop Neuropsychological Screening Test (SNST) Urdu
version. Stroop is a neuropsychological test (Stroop, 1935) used to
measure frontal lobe functioning (Demakis, 2004). It consists of Form
Color (C) Stimulus Sheet, Form Color-Word (CW) Stimulus Sheet, and
Record forms. These forms consist of 112 color names (red, green, blue,
yellow) arranged in four columns of 28 names in each stimulus sheet but
no color is printed in its color (for example, the word RED might be printed
in green, yellow, or blue, but never in red). The participants are instructed
to read the words, name the colors, and finally, name the ink color of the
printed words as quickly and as accurately as possible in the three
subsequent subtasks. There is no time limit to complete a subtask. In the
present study, Urdu translated SNST color test and color word test was
administered to elders. Both forms consist of 112 names (red, green, blue,
and black) arranged in four columns of 28 names in each stimulus sheet
but no color is printed in its color). The reliability of Stroop Color Test
(SCT) was a = .73 and Stroop Color-Word Test (SCWT) was o = .74.

Procedure
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A cross-sectional research design was used to investigate the
neurological functioning of the elderly in two different mountainous areas,
Gilgit and Skardu for this study. After obtaining formal permission from
the participants who met the inclusion criteria, and were willing to
participate, neurological assessment protocols were administered
individually. A neuropsychological interview was conducted with the
participants before the administration of the tests.

We followed ethical guidelines set by the American Psychological
Association for this study and took informed consent from the participants,
and told them that information would be used for the research purposes
only. We assured them about the confidentiality and anonymity of the data,
and that no one would be harmed in the study. Demographic information
was obtained first followed by MMSE, DRS-2, and SNST, which were
individually administered to each taking about 90 minutes for completion.
Since we were aware of test fatigue in the elderly, testing was participant-
paced, giving them rest during long sessions. Low scores on all scales and
subscales indicated neurological impairments and deficits. A score of 23
or lower on MMSE is indicative of cognitive impairment. Scoring and
interpretations were done following the DRS-2 manual. Before the
administration of the Urdu version of SNST, participants were asked to
name the colors in Stroop Color and Color-Word Stimulus Sheets. There
was no time limit to complete these tasks. Few elders had difficulties in
naming the ink colors of the printed words for the Stroop color-word test.

Data were analyzed using descriptive and inferential statistics with
Statistical Package for Social Sciences (SPSS) 20 version (IBM Corp.
Released 2011). Descriptive analyses included frequencies, percentages,
parametric chi-square for demographic parameters. Pearson Product
Moment Correlation was computed to examine the relationship among
mental state, cognitive functioning, and frontal lobe/neurological
functioning of elderly men and women. Independent sample t-test was
computed to compare city and gender differences, and one-way ANOVA
analyses were used to compare income and occupational factors followed
by post hoc Tukey tests.
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Results
Pearson Product Moment Correlation analysis was computed to
calculate the relationship on the scores of mental state (MMSE), dementia
(DRS-2), and neuropsychological function (SCT and SCWT) test as a
function of regional area (Table 2) and gender (Table 3) of elderly
participants.

Table 2
Descriptive Statistics and Correlations for Study Variables in regional
areas of Gilgit-Baltistan

Variable 1 2 3 4 5 6 7 8 9 M SD
S

1 MMSE - 14 47 460 490 43~ 65 39" 19 19. 38
. . . . 9
2ATT 37 - 14 03 23 12 48 01 14 27. 47
i 4
31/P 27 38 - 23 33 16 .74 34 13 21. 82
i 9
4 05 17 23 - 28" 34 47 -02 32 38 23
CONST : .
5 23 15 24 -03 - 19 727 317 - 26. 6.5
CONCE ) 03 5
P
6 MEM 30 47 16 .04 45 - 53" 48 10 13. 438
. . . x 7
7DRS-2 420 71" 68 .26 .66 .70° - 43" .16 93. 16.
: i i : ) ) 4 6
8 SCT 16 43 79 22 45 55" 77T - - 105 16.
. ) .06 2
9 SCW A3 41 52 28 26 49" 55 .78 - 77 26.
x N 7
M 22. 26. 20 39 26 13.  90. 86. 70
6 6 9 6 6
SD 34 54 62 17 61 48 15 22. 31
8 5

Note. Intercorrelations for Gilgit elderly participants (n = 52) are presented
above the diagonal, and intercorrelations for Balti elderly participants (n =
39) are presented below the diagonal. Means and standard deviations for
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the Gilgit elderly are presented in the vertical columns, and means and
standard deviations for the Balti elderly are presented in the horizontal
rows. For all scales, higher scores are indicative of more extreme responses
in the direction of the construct assessed. MMSE= Mini-Mental Status
Examination, ATT= Attention subscale of DRS-2, I/P= Initial
Perseveration (I/P) subscale, CONST = Construction subscale of DRS-2,
CONCEP = Conceptualization subscale of DRS-2, MEM= Memory
subscale of DRS-2, DRS-2 = Dementia Rating Scale, SCT= STROOP
Color Test, and SCW= STROOP Color-Word Test; *p<.05, **p< .001.

Table 2 shows a significant positive relationship between mental
state and dementia (r = .65, p <.001) and mental state and SCT (r = .39, p
< .001) for Gilgit elderly participants. Further, significant positive
relationship between dementia and SCT (r = .43, p < .001) measure.
Dementia is also significant positively correlated to all subscales of
dementia, at level of .001. For Balti elderly participants, a significant (r =
42, p <.001) positive relationship between mental state and dementia was
revealed. There is also a significant positive relationship between mental
state and attention, subscale of dementia (r = .37, p <.001) for Balti elderly
participants. However, there is significant positive relationship of
dementia with SCT (r = .77, p < .001) and SCWT (r = .55, p < .001)
measures. Dementia is also positively statistically significant related to all
subscales of dementia except construction, at level of .001. SCT and
SCWT were also positively significantly (r = .78, p = .001) related to one
another.

Table 3
Descriptive Statistics and Correlations for Study Variables in gender

Variable 1 2 3 4 5 6 7 8 9 M SD
s

1 - 27 26~ 35+ 19 43« 44~ 03 19 21. 3.6
MMSE * * * * 8

2ATT .06 - 28« .04 25+~ 34~ 64 24 26 26. 54
* * 9

31/P A5 14 - 21 42~ 18 .76+ 59~ 29« 21. 7.4
* * * 4

4 41 .20 .29 - 16 .19 34~ 07 40~ 36 20

CONST > * 9 5
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5 65~ 09 .09 24 - 21 69~ .32+ .13 26. 56
CONCE  + * 7
P
6MEM 31 03 .11 36 .53 - 59~ .32 21 13 51
: : 7
7DRS2 .69« .42 .63+ 53+ .73+ 63~ - 55+ .36« 92. 16.
A . A < .
8SCT 44~ - 31 -02 .52+ .66~ .53+ - .33« 05 25
09 A 4 1
9sCw  -03 14 16 -16 -08 .12 .09 .09 - 64 37
3 3
M 19. 27. 20. 42 25 14 91 103 76
3 3 2 8 1 8 5
sD 38 41 75 19 77 41 15 13, 21,
8 5 7 7 6 3

Note. Intercorrelations for elderly male participants (n = 63) are presented
above the diagonal, and intercorrelations for elderly female participants (n
= 28) are presented below the diagonal. Means and standard deviations for
elderly males are presented in the vertical columns, and means and
standard deviations for elderly females are presented in the horizontal
rows. For all scales, higher scores are indicative of more extreme responses
in the direction of the construct assessed. MMSE= Mini-Mental Status
Examination, ATT= Attention subscale of DRS-2, 1/P= Initial
Perseveration (I/P) subscale, CONST = Construction subscale of DRS-2,
CONCEP = Conceptualization subscale of DRS-2, MEM= Memory
subscale of DRS-2, DRS-2 = Dementia Rating Scale, SCT= STROOP
Color Test, and SCW= STROOP Color-Word Test; *p<.05, **p< .001.

Table 3 shows a similar pattern across genders, for elderly men a
significant (r = .44, p < .001) positive relationship was revealed between
mental state and dementia; and significant positive relationships between
dementia and SCT (r = .55, p < .001) and SCWT (r = .36, p < .001)
measures. SCT and SCWT were also positively significantly (r = .33, p <
.05) related to one another. For elderly women, a significant (r = .69, p <
.001) positive relationship was revealed between mental state and
dementia; and significant positive relationships between dementia and
SCT (r =.53, p<.001) and SCWT (r = .44, p <.001) measures.
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Independent sample t-tests analyzed differences in MMSE, DRS-
2, SCT, and SCWT for areas (Table 4) and gender (Table 5).

Table 4

Mean, Standard Deviation, and independent sample t-test of regional area
differences on the neuropsychological measures (N=91)

Variables  Gilgit Elderly  Balti Elderly 95%
(n=52) (n=39) Cl
M SD M SD t(89) p LL UL Cohen’s
d
MMSE 1998 3.87 2259 339 335 .01 - - 0.71
42 1.1
ATT 2742 474 2662 541 76 45 - 29 0.16
1.3
I/P 2198 819 1974 6.15 143 .14 - 54 0.30
.87
CONST 388 225 387 170 .030 .97 - 87 0.01
.84
CONCEPT 26.46 6.49 26.38 6.07 .06 .95 - 2.7 0.01
2.6
MEM 13.73 488 1395 481 21 .83 - 1.8 0.05
2.3
DRS-2 9348 16.61 90.56 15.84 .85 .40 - 9.7 0.18
3.9
SCT 1049 162 835 259 46 .00 9.7 27 097
SCWT 743 287 546 398 23 .03 - 21 048
1.4

Note. CI = Confidence Interval; LL = Lower Limit; UL = Upper Limit;
MMSE= Mini Mental Status Examination; ATT
Initiation/Perseveration;
Conceptualization, MEM= Memory; DRS-2= Dementia Rating Scale-2;
SCT= STROOP Color Test; and SCWT= STROOP Color-Word Test.

Table 4 shows elderly from Skardu (M = 22.59, SD = 3.39) did
significantly (t(89) =-2.61, p <.01, Cohen’s d = .71) better on MMSE than
elderly from Gilgit (M = 19.98, SD = 3.87). However this was flipped for

CONST

= Construction;

Attention; /P

CONCEPT
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SCT and SCWT; elderly from Gilgit (M = 104.98, SD = 16.23) did
significantly (t(89) = 4.56, p < .001, Cohen’s d = .97) better on SCT than
elderly from Skardu (M = 83.46, SD = 25.97). Similarly, elderly from
Gilgit (M = 74.33, SD = 28.70) did significantly (t(89) = 2.25, p < .03,
Cohen’s d = .48) better on SCWT than elderly from Skardu (M = 54.62,
SD = 39.85). Elderly from Gilgit (M = 93.48, SD = 16.61) score higher on
DRS-2 than elderly from Skardu (M = 90.56, SD = 15.84) however the
difference was not significant (p > .05).

Table 5
Mean, Standard Deviation, and independent sample t-test of regional area
differences on the neuropsychological measures (N=91)
Variables Female Male Elderly 95% ClI
Elderly (n=28)

(n=63)
M SD M SD t(89) p LL UL Cohen’s

d

MMSE 19.32 3.88 2189 3.64 3.05 .00 - -89 0.65
4.24

ATT 2732 415 2697 539 31 .75 - 2.63 0.07
1.93

I/P 2029 757 2135 741 .63 .53 - 230 0.13
4.43

CONST 429 194 369 205 128 .20 -32 149 0.27

CONCEPT 25.86 7.67 26.68 561 .57 .56 - 202 0.12
3.67

MEM 14.11 413 13,69 513 .37 .71 - 2.59 0.08
1.78

DRS-2 91.86 15.67 92.39 16.64 .15 .88 - 6.84 0.03
7.92

SCT 1025 13.66 95.42 25.05 1.27 .21 - 15.61 0.27
4.55

SCWT 765 2126 6434 3733 1.79 .07 - 18.92 0.38
9.59

Note. Cl = Confidence Interval; LL = Lower Limit; UL = Upper Limit;
MMSE= Mini Mental Status Examination; ATT = Attention; I/P=
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Initiation/Perseveration;, CONST = Construction; CONCEPT =
Conceptualization, MEM= Memory; DRS-2= Dementia Rating Scale-2;
SCT= STROOP Color Test; and SCWT= STROOP Color-Word Test.

Table 5 shows, elderly men (M = 21.89, SD = 3.64) did
significantly (t (89) = 3.05, p < .001, Cohen’s d = .65) better on MMSE
than elderly women (M = 19.32, SD = 3.88). Elderly men (M = 92.39, SD
= 16.64) scored higher on DRS-2 than elderly women (M = 91.86, SD =
15.67) but this difference was not significant (p < .05); but elderly men (M
= 95.42, SD = 25.05) scored lower on SCT than elderly women (M =
102.48, SD = 13.66) and this difference was also not significant (p < .05).
Similarly, elderly men (M = 64.34, SD = 37.33) scored lower on SCWT
than elderly women (M = 76.45, SD = 21.26) and the difference was not
significant (p < .05).

One-way ANOVA was computed to compare elderly’ income
(Table 6) and occupation differences (Table 7) on the measures. Tukey
post hoc analysis was conducted on one-way ANOVA.

Table 6
Mean, Standard Deviation, and One-Way Analyses of Variance of monthly
income on neuropsychological measures

Variab Rs. 10000 & Rs. Rs.25000 - Rs. 50000 &
les below 10000 - 50000 above
25000
(n=56) (n=15)  (n=16) (n=4)

M SD M SD M SD M SD F p

MMSE 2045 3.7 21. 40 226 424 24 245 2. .
1 5 18 9

ATT 26.46 4.6 26. 52 296 545 29 638 2. 1
1 1 09 1
I/P 19.98 7.4 19. 63 251 731 255 7.0 2.0
3 2 91 4

CONS 375 22 34 18 468 154 425 206 1. 2
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CONC 2543 6.1 26. 43 275 711 352 568 3. .0

EPT 7 5 54 2
MEM  14.07 4.3 11. 53 145 588 165 412 1. 1
4 3 90 4
DRS-2 89.69 143 86. 14. 1015 181 110 205 4. .0
9 3 98 0
SCT 98.90 18.9 91. 26. 1076 126 965 29.7 1. .2
2 2 39 5
SCWT 7035 29.0 84. 23. 879 113 62 496 2. 1
2 4 07 1

Note. CI = Confidence Interval; LL = Lower Limit; UL = Upper Limit;
MMSE= Mini Mental Status Examination; ATT = Attention; I/P=
Initiation/Perseveration;, CONST = Construction; CONCEPT =
Conceptualization, MEM= Memory; DRS-2= Dementia Rating Scale-2;
SCT= STROOP Color Test; SCWT= STROOP Color-Word Test.

There was a statistically significant difference between groups as
was determined by one-way ANOVA (F 3, 87= 2.91, p=.039). A post hoc
test revealed no statistically significant difference between the monthly
income groups. The effect of the conceptualization subscale of DRS-2 was
significant overall (F 3,87= 3.54, p=.018). A post hoc test revealed that the
significant difference was between the means of elders who earn < 10000
rupees per month (M= 25.43, SD= 6.09) and the elders who earn 50000>
rupees (M= 35.25, SD= 5.68) on conceptualization subscale, significant at
.014.

Similarly, the effect of DRS-2 was significant overall (F 3, 57= 4.98,
p=.003). A post hoc test revealed that the performance of elderly on the
Dementia Rating Scale was statistically significantly poor who earned <
10000 rupees per month (M= 89.69, SD= 14.31) and the elders who earn
between 25000 and 50000 rupees (M= 101.5, SD= 18.08) compared to the
elders earned more than 50000 rupees per month (M=110.5, SD= 20.55),
significant at .04. There was no statistically significant difference in the
monthly income of the elderly groups on MMSE, SCT, SCWT, and
subscales (attention, construction, and memory) of DRS-2.
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Table 7
Mean, Standard Deviation, and One-Way Analyses of Variance of the
profession on neuropsychological measures

Variabl Farming Domestic Small Social Other No Both
es Chores business  work work work farming
&

domesti

¢ chores

(n=30) (n=16) (n=11) (h=4) (n=10) (n=14) (n=4)

M SO M SD M S M SO M SD MSDMSD F P

MMSE 22 33 19 42 20 40 23 19 24 4 18 3.322.33.83.59 .00

ATT 26 54 28 34 25 49 35 25 27 4 27 3.721.57.6 3.50 .00
/P 20 73 20 58 23. 82 30 69 20 6 18 7.322.3 11 1.68 .13
CONST 36 18 48 17 36 22 5 14 49 15 2423 4.0 23295 .01
CONC 26 6.7 28 82 27 70 31 54 24 56 26 3523313 .82 .56
EPT

MEM 13 54 14 42 12 63 15 32 14 56 14 3215854 .48 .83
DRS.2 90 17 9 14 92 16 117 12 90 16 87 10 86.8 17 2.33 .04
SCT 89 22 103 13 103 22 112 15 78 40 105 9.2 111 15 2.37 .03
SCWT 63 36 80 23 70 33 78 44 63 49 58 32 69.5 13 141 .22

The effect of the elder's occupation on cognitive functioning was
significant overall on Mini-Mental Status Examination (Feg.= 3.59, p=
.003). A post hoc test revealed that the significant difference was between
the means of farming/livestock and the elders who are out of work,
significant at .05. Similarly, the significant difference was between the
means of the elders who are out of work and the elders who are engaged
in other jobs such as (veterans, teachers, etc.) significant at .007. The mean
scores of farming/livestock (M= 22.07, SD= 3.27) and other
accompanying work (M= 24.00, SD= 3.92) were significantly higher than
that for the elders who are out of work (M=18.43, SD=3.28). This indicates
that the elderly who are engaged in the different nature of work performed
better on Mini-Mental Status Examination as compared to those elders
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who don't work or engage in any type of work. The effect of the elder's
work on frontal lobe functioning was significant on Stroop Color Test (F
682= 2.37, p=.037). A post hoc test revealed that difference was between
the means of elderly occupation of Gilgit and Skardu indicating the above-
average effect of occupation on elders living but significant differences
were not reported.

The effect of the elder's work on overall cognitive functioning was
significant overall on Dementia Rating Scale-2 (F ¢g2= 2.33, p=.040). A
post hoc test revealed that the significant difference was between the
means of farming/livestock and social/community workers, significant at
.036. Similarly, the significant difference was between the means of
social/community workers and the elders who are out of work, significant
at .020. The mean scores of social/community workers (M= 117.50, SD=
10.07) and farming/livestock (M= 90.40, SD= 17.75) were significantly
higher than that for the elders who are out of work (M=86.93, SD=10.19).

The effect of the attention subscale of DRS-2 was significant
overall (F 6.82=3.50, p=.004). A post hoc test revealed that the significant
difference was between the means of elderly social or community work
and farming/livestock and between the means of social or community
workers and elderly who run a small business, significant at .016 and .014.
Similarly, the significant difference was between the means of
social/community workers and unemployed elders, significant at .023. The
mean scores of elderly' social/community work (M=35.50, SD=2.52) were
significantly higher than that for elderly’ farming/livestock (M=26.83,
SD=5.43), small business (M= 25.91, SD=4.95), and the elders who are
out of work (M= 26.57, SD=3.69). However, the mean attention scores of
social/community workers (M=35.50, SD=2.52) is significantly higher
than that of elders who do both farming and household chores (M= 21.50,
SD=7.59) significant at .001 indicating attention deficits in elders who
depend on both farming and household chores for their living.

The effect of construction was significant overall (F 6g.= 2.95, p=
.012). A post hoc test revealed that the significant difference was between
the means of elders who do household chores and the elders who are out
of work significant at .015. Similarly, the significant difference was
between the means of other work and the elders who are out of work,
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significant at .04. The mean construction scores of household chores (M=
4.81, SD=1.68) and other work (M= 4.90, SD= 1.45) were significantly
higher than that of elders who are out of work (M=2.36, SD=2.31).
Conversely, overall occupation and initiation/  preservation,
conceptualization, and memory of elders were not significant which
indicates that the nature of occupation does not have a significant effect on
the lives of elders.

Discussion

This study assessed the neuropsychological functions of a small
group of elderly residing in the mountainous communities of Gilgit and
Skardu, Gilgit-Baltistan. Data revealed a significant positive relationship
between mental state and dementia; and a significant positive relationship
between dementia and neuropsychological functions measured by Stroop
tests. Intercorrelation analysis of gender showed a significant positive
relationship of mental state with dementia and cognitive functioning
among elderly men whereas a significant positive relationship of mental
state with dementia and neuropsychological functioning among elderly
women was reported. It indicates elderly men and women with cognitive
deficits exhibited lower mental state and neuropsychological functioning.
Research has demonstrated that cognitive functioning appears to be quite
sensitive to changes associated with aging (Van Gorp et al., 1990). Tian et
al. (2021) reported that sensorimotor integration, cognitive, and
locomotion functioning are impaired among older adults as it is age-related
dual decline experiences. Ylikoski (2000) suggested that the average
decline in cognitive competence may begin in the mid-fifties, but it is
typically of a smaller magnitude until the seventies are reached.
Longitudinal studies of aging have shown a decline in memory as well as
in intelligence, verbal fluency, and spatial ability (Fozard et al., 1994;
Giambra et al., 1995; MacDonald & Christiansen, 2002; Mitrushina &
Satz, 1991; Schaie, 1994; Zelinski & Burnight, 1997). Numerous studies
have highlighted pronounced age-related decline in visual memory and
suggested that older adults have greater difficulty with language tasks that
are dependent on working memory such as the production and
comprehension of complex grammar or semantically difficult content
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(Crook et al., 1992; Janowsky & Thomas-Thrapp, 1993; Kemper &
Kemtes, 2002; Kemper & Sumner, 2001; Kemper et al., 2001; Ylikoski,
2000). However, cross-sectional studies have reported impairment in tests
that are related to the speed of performance in relation to construction,
attention, and psychomotor components (Elias et al., 1993; Howieson et
al., 1993; Mazaux et al., 1995).

Mean scores of elderly living in Skardu were significantly higher
than that of elderly living in Gilgit indicating cognitive deficits in Gilgiti
elders. However, the mean scores on neurological functioning of the Gilgit
elderly were significantly higher than that of the elderly of Skardu
indicating cognitive deficits in Balti elderly participants. Connors et al.
(2013) stated that elderly living in rural areas have a very strong desire to
remain connected to their community. Consistent with previous research,
this study also demonstrated that the elderly of mountain bounded valleys
prefer to be connected with their community. Community cohesion is
higher in the countryside areas and close-knit communities in rural areas
provide protection against the effects of aging (Heenan, 2010).

Furthermore, elderly women exhibited poor mental state as
compared to elderly men on independent sample test analysis. However,
elderly men and women scored poorly on overall cognitive functioning
depicting cognitive impairment and adequate neurological functioning.
Ylikoski (2000) reported no difference in elders of both sexes in terms of
their neuropsychological and ability tests. Males performed better on tests
related to physical strength and spatial skills, and quantitative skills,
whereas women exhibited better performance on tests of verbal abilities
and subscales such as fluency or verbal memory tests (Heaton et al., 1986;
Mortensen & Gade, 1993).

Elderly participants were earning less than ten thousand rupees per
month exhibited odds of increased dementia and poor performance on
mental functioning and frontal lobe functioning. Findings, also suggest that
elderly who are engaged in farming/livestock, household chores, and
community/social work have satisfactory overall cognitive functioning
and frontal lobe functioning than those elders who are dependent on others.
The findings of this study are linked with the WHO (2015) report that
stated that nearly 60% of people with dementia live in low and middle-
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income countries. Socioeconomic status has been linked to poorer baseline
cognitive test scores and increased risk for dementia (Fischer et al., 2009;
Longobardi et al., 2000). It is believed that the elderly living in rural areas
have a very strong desire to stay within and connected to their local
community (Connors et al., 2013) that can also shape their cultural beliefs
and norms.

In line with the opinion of Gilbert (1986) and Luria (1933) as cited
by Nell (1999) in his study, the present study observed certain associated
cultural features with the different stimuli of neuropsychological
instruments that confirmed the orientation and perception of the elderly of
mountain bounded valleys. For instance, one of the participants narrated a
circle stimulus as a piece of bread (roti / fitti / kista). Some related
geometric stimuli, such as triangles or diamonds connected with lines, to
their farmlands and ranches while elderly women linked different stimuli
to their household or other substances. Initially, some elderly participants
from Gilgit and Skardu named colors in Shina and Balti languages, for
instance, red as ‘lalo’, green as ‘neelo’, black as ‘kino’, blue as
‘aagaineelo’ on Stroop color and color word test and associated their life
experiences and feasts of harvest with these colors.

Among 91 participants, 31% of elders reported using eyeglasses
while 56% were not using any type of assistance devices. Elders may
experience declining visual perception or retinal blurring (Artal et al.,
1993; Scialfa, 2002; Scialfa et al., 1999) that could have consequences for
visual language processing such as a reduction in the speed and accuracy
of recognizing words and reading text (Akutsu et al., 1991; Steenbekkers,
1998). Schenker (1996) suggested that hearing loss increases among rural
populations particularly elderly farmers but in this study hearing
difficulties or impairment did not seem to increase with age in the elderly
of Gilgit and Skardu. During various tasks of neuropsychological
measures, elderly participants showed poor performance in terms of
picture description tasks and sentence production tasks. This finding is
consistent with the numerous studies (Altmann, 2004; Kemper et al., 2003;
Vesneski et al., 1998).
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Limitations and Suggestions

Based on these findings, few suggestions can be made to
researchers, cross-cultural psychologists, neuropsychologists, clinical
psychologists, community health professionals, and counselors for the
elderly population. It is suggested that similar studies can be conducted
with larger sample sizes and across diverse groups or populations. It would
be pragmatic to consider local and cultural knowledge during the
neuropsychological assessment and the examiner must be culturally
sensitive. Evidence-based strategies could be designed for the elderly
population in order to maximize their quality of life. It is also suggested
that brain imaging techniques, such as MRI and PET be carried out to
assess the anatomical and functional alterations of the elderly brain in
terms of studying cognitive functioning and impairments.

Implications

The findings are expected to have implications for improving the
quality of life of the elderly, by designing interventions, support systems,
and rehabilitation services to help them. However, findings may attract the
attention of policymakers, cross-cultural psychologists, neuro-
psychologists, clinical psychologists, community health professionals,
counselors, and researchers as currently, this is the most neglected
population in Pakistan. It is recommended that future studies can be carried
out with the focus of extension or replication in order to provide up-to-date
research-based evidence.

Conclusion

This study was aimed to assess the neurological functioning of a
subset of the elderly residing within the communities of high altitude
regions of Gilgit and Skardu, Gilgit-Baltistan in Pakistan. Findings showed
a significant positive relationship between mental state and dementia
among elderly participants. However, there was also a significant positive
relationship between dementia with neuropsychological functioning. Inter-
correlation analysis of gender showed a significant positive relationship of
mental state with dementia and cognitive functioning among elderly men
whereas a significant positive relationship of mental state with dementia
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and neuropsychological functioning among elderly women was reported.
It indicates that elderly men and women with cognitive deficits exhibited
lower mental state and neuropsychological functioning. In terms of
regional differences, elderly living in Skardu were significantly higher in
the mental state than that of elderly living in Gilgit indicating cognitive
deficits in Gilgiti elders. However, the mean scores on neurological
functioning of the Gilgit elderly were significantly higher than that of the
elderly of Skardu indicating cognitive deficits in elderly participants of
Skardu. Furthermore, as gender differences were analyzed, women
exhibited poor mental state as compared to men on independent sample t-
test analysis. However, both genders scored poorly on overall cognitive
functioning but showed adequate neurological functioning. Elderly
participants earning less than ten thousand rupees per month exhibited
increased dementia and poor performance on mental functioning and
frontal lobe functioning. Findings, also suggest that elderly who are
engaged in farming/livestock, household chores, and community/social
work have satisfactory overall cognitive functioning and neuropsycho-
logical functioning than those elders who are dependent on others. Elderly
associated certain cultural features with the different stimuli of
neuropsychological instruments that confirmed the orientation and
perception of the elderly of mountain bounded valleys. Further, hearing
difficulties or impairment does not seem to increase with age in the elderly
of Gilgit and Skardu.
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